Residential Sprinkler Plan
Review

RSPR-Student Manual

2nd Edition, 2nd Printing-October 2019




FEMA/USFA/NFA

RSPR-SM ] . . ]
October 2019 Residential Sprinkler Plan Review

2nd Edition, 2nd Printing

FEMA




Residential Sprinkler Plan
Review

RSPR-Student Manual

2nd Edition, 2nd Printing-October 2019

This Student Manual may contain material that is copyright protected. USFA has been
granted a license to use that material only for NFA-sponsored course deliveries as part of the
course materials, and it shall not be duplicated without consent of the copyright holder.
States wishing to use these materials as part of state-sponsorship and/or third parties
wishing to use these materials must obtain permission to use the copyrighted material(s)
from the copyright holder prior to teaching the course.



This page intentionally left blank.



RESIDENTIAL SPRINKLER PLAN REVIEW

TABLE OF CONTENTS

TaDIE OF CONENLS ...ttt ettt ettt ettt e s h et e e st e et e e st e et e e nbeenbeembeeseesaeesbeenbeenteeneeans
ACKNOWIEAZIMEIES ...ttt ettt ettt st e s h e ettt e e e e st e e bt e nb e e bt enbeestesaeesbeenbeenteenteens
COUTSE GOAL ...ttt ettt st b et a et ettt be s b e bt e bt e st et et et naeebeebeebe et eneen
Audience, Scope and COUrSE PUIPOSE ......ecvieiieieiieiieriierit ettt ettt ae e aessaesseesseenseesseesaessaenseensens
Grading MEthOOLOZY .....cecvieieiieiieiiet ettt ettt ettt e e st e s et e st esbeesseesaeesaenseesseensesssessnesseenseenseensenns
SCREAULE ...ttt st b e st b e st et e e s et e bt s bt e bt et et et na e bbbt neenean
Firefighter Code Of ERICS .....c.eocviiieiiiiieit ettt et ettt e e enbessaesanesseenseenseensenns
Grading RUDTIC .....oouiitieiieieee ettt sttt ettt et e b et e b e et e teeseesaeesbeenbeenteeneeens
A Student Guide to End-of-course Evaluations..........ccccoerieiiiiiiiinieieieeeee e

UNIT 1: DESIGN AND INSTALLATION STANDARDS ...

Appendix A: Overall Plan for the Purple House Residential Sprinkler System
Appendix B: Quick Comparison Chart
Appendix C: The Makeover

UNIT 2: WATER SUPPLIES .......ociiiiiiiiiieeeeestee ettt st

Appendix A: Fixture Load Values and Total Estimated Demand Tables
Appendix B: Water Well Details
Appendix C: Well Driller’s Report Example

UNIT 3: PIPE, VALVES AND TRIM ........cccoooiiiiiiiiiiiiiiiiiiccccieee

Appendix A: Domestic Water Meter Exemplars
Appendix B: Identified Compatibility Problems with CPVC Pipe
Appendix C: Corrosion Issues with Metallic Pipe and Tube

UNIT 4: SPRINKLERS AND SPRINKLER LAYOUT..........ccccoociiiiiiiiiiniiiiiiiieies

Appendix A: Sprinkler Performance Characteristics

Appendix B: Distances from Heat-Producing Elements

Appendix C: Tyco Series II Sprinkler Manufacturer’s Literature
Appendix D: Tyco Series LFII Residential Sprinkler Design Guide

UNIT 5: VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN..........

UNIT 6: PRESCRIPTIVE DESIGN .....cccoccoiiiiiiiiiiiiiiiceccs e

Appendix: Residential Sprinkler Prescriptive Design

UNIT 7: CONCLUSION ..ot s

Appendix A: Yellow House Residential Sprinkler Plans
Appendix B: Tyco Manufacturer Catalog Information

Appendix A: Sample Residential Sprinkler Plan Review Checklist
Appendix B: Fire Sprinkler Working Plans
Appendix C: Key Formulas

Acronyms

PAGE

il

vii
vii
vii

X
Xi

xiii

XV




RESIDENTIAL SPRINKLER PLAN REVIEW

This page intentionally left blank.




RESIDENTIAL SPRINKLER PLAN REVIEW

ACKNOWLEDGMENTS

The development of any National Fire Academy (NFA) course is a complex process aimed at providing students with
the best possible learning opportunity we can deliver.

There are many players in course development, each of whom plays an equally important part in its success. We want
to acknowledge their participation and contribution to this effort and extend our heartfelt thanks for making this quality
product.

The following people participated in the creation of this course:

Woody Stratton, Training Specialist (retired)
Fire Prevention: Technical Curriculum

U.S. Fire Administration, National Fire Academy
Emmitsburg, Maryland

Timothy Moran II, Instructional Systems Specialist/Contracting Officer Representative
Curriculum and Instruction Branch

U.S. Fire Administration, National Fire Academy

Emmitsburg, Maryland

FRW Corporation-Robert Stahl
Southampton, Pennsylvania

Keith Heckler
Middletown, Maryland

Rob Neale
Integra Code Consultants
Frederick, Maryland




RESIDENTIAL SPRINKLER PLAN REVIEW

This page intentionally left blank.

vi



RESIDENTIAL SPRINKLER PLAN REVIEW

COURSE GOAL

The goal of this course is to provide the students with the ability to verify that the design of the residential fire sprinkler
system complies with national standards and a manufacturer’s product data sheets. It does not address differences that
may be adopted in any state and/or local ordinances. Discussions will revolve around the differences among the
application of National Fire Protection Association (NFPA) 13, Standard for the Installation of Sprinkler Systems;
13D, Standard for the Installation of Sprinkler Systems in One- and Two-Family Dwellings and Manufactured Homes;
13R, Standard for the Installation of Sprinkler Systems in Low-Rise Residential Occupancies; and International
Residential Code (IRC) P2904 that can be used as models in their own communities.

The students will examine sample plans in order to identify the technical components of residential sprinkler systems
and to identify the sprinkler types that are required. Sample plans and manufacturer’s product literature will be used
to evaluate sprinkler locations, to verify calculations of sprinkler flow, to determine if the correct number of sprinklers
is accounted for, and to calculate the minimum pressure suggested by the manufacturer’s specifications.

AUDIENCE, SCOPE AND COURSE PURPOSE

The target audience for the “Residential Sprinkler Plan Review” (RSPR) course is code officials whose responsibility
is to review residential sprinkler plans. Such officials include fire inspectors, fire marshals and building code
inspectors with at least one year of experience on the job.

Students should possess the ability to read and comprehend standard residential sprinkler plans at a basic level. They
should be able to identify symbols, trace the system, differentiate between construction plans and residential sprinkler
system plans, and read and interpret sprinkler plan notes and their accompanying legend. The students should have a
conceptual understanding of existing standards NFPA 13, 13D, 13R and IRC P2904.

The purpose of this course is to provide students with the ability to verify that the design of the residential fire sprinkler

system is in compliance with national standards and codes to aid in the detection and control of residential fires and,
consequently, to provide protection against injury, loss of life and property damage.

GRADING METHODOLOGY
Assessment

Each student will be given a plans review assessment and final exam which will constitute 60% of the final grade. The
passing criterion for the course will be 70% or higher.

Final Course Grade

Activity Percent of Final Grade
Discussion 15
Student Activities 25
Final Assessment 60

Score Range Letter Grad; ttgd?ai :\ssigned to
90-100 A
80-89 B
70-79 C
69 or less F
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Required Reading Assignments

Unit 1: Design and Installation Standards, Appendix C: The Makeover

Student completion of reading assignments will be done via evaluation of their class participation and will not be a
separately graded activity.

Suggested Readings

Suggested readings are not evaluated but may enhance the student’s understanding and promote discussion of course
material.

Bryan, J. L. (2007). Residential sprinkler systems. In Dubay, C. (Ed.) Automatic sprinkler systems for residential
occupancies  handbook  (pp  223-269). Retrieved from  https://www.nfpa.org/~/media/Files/
forms%20and%20premiums/NF13DR07_CHS4.pdf

Hugo, J. (2017-2018). Guide to fire sprinkler changes in the 2018 IFC, IBC, IRC and IEBC. Retrieved from
https://nfsa.org/wp-content/uploads/2018/03/2018-1FC-IBC-IEBC-Guide.pdf

Hugo, J. (2018, May 8). #107-The use of antifreeze in fire protection systems. Retrieved from
http://www.qrfs.com/107--Antifreeze-in-Fire-Protection-Systems

Koffel, W. (2013). The latest in antifreeze sprinkler systems. Emerging Trends enewsletter. Retrieved from
https://www.sfpe.org/page/FPE_ET Issue 59/The-Latest-in-Antifreeze-Sprinkler-Systems-.htm

Rodriguez, M. (June 22, 2015). Tech topic: Residential fire sprinkler system design. Reeves Journal. Retrieved from
https://www.reevesjournal.com/articles/88439-tech-topic-residential-fire-sprinkler-system-design

Sweet, J. (July 7, 2014). Residential fire sprinklers: Required in California for a while, what do contractors think?
Reeves Journal. Retrieved from https://www.reevesjournal.com/articles/88025-residential-fire-sprinklers

viii
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SCHEDULE
TIME DAY 1 DAY 2
Unit 3: Pipe, Valves and Trim (cont’d)
8:00 - 9:30 Introduction, Welcome and Administrative Activity 3.2: Identifying Head-Loss Values
Caused by Domestic Water Meters
9:30 - 9:40 Break Break
Unit 1: Design and Installation Standards
9:40 - 10:40 Activity 1.1: Selecting Sprinkler Design and Unit 4: Sprinklers and Sprinkler Layout
Installation Standards
10:40 - 10:50 Break Break
Unit 2: Water Supplies Unit é’l: Sprinklers and Sprinkler Layout
(cont’d)
) ) Activity 2.1: C alculating Mlqlmurp Water Activity 4.1: Sprinkler Installation, Omissions
10:50 - 12:30 | Supply Requirements — Residential .
and Configurations
g‘stwlltsze' 21;5;15;1121% Minimum Water Unit 5: Verifying Sprinkler Coverage and
pPly Beq Hydraulic Design
12:30 - 1:30 Lunch Break Lunch Break
Unit 5: Verifying Sprinkler Coverage and
Hydraulic Design (cont’d)
1:30 - 2:30 Unit 3: Pipe, Valves and Trim Activity 5.1: Verifying Hydraulic Design
Assumptions
Unit 6: Prescriptive Design
2:30 - 2:40 Break Break
Unit 6: Prescriptive Design (cont’d)
Activity 6.1: Completing a Residential
Unit 3: Pipe, Valves and Trim (cont’d) Sprinkler System Available Pressure Equation
2:40 - 5:00 Activity 3.1: Identifying Residential Sprinkler | Unit 7: Conclusion
System Components
Activity 7.1: Plans Review Assessment
Final Exam

Note: This schedule is subject to modification by the instructors and approved by the training

specialist.
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FIREFIGHTER CODE OF ETHICS

Background

The Fire Service is a noble calling, one which is founded on mutual respect and trust between firefighters
and the citizens they serve. To ensure the continuing integrity of the Fire Service, the highest standards of
ethical conduct must be maintained at all times.

Developed in response to the publication of the Fire Service Reputation Management White Paper, the
purpose of this National Firefighter Code of Ethics is to establish criteria that encourages fire service
personnel to promote a culture of ethical integrity and high standards of professionalism in our field. The
broad scope of this recommended Code of Ethics is intended to mitigate and negate situations that may result
in embarrassment and waning of public support for what has historically been a highly respected profession.

Ethics comes from the Greek word ethos, meaning character. Character is not necessarily defined by how a
person behaves when conditions are optimal and life is good. It is easy to take the high road when the path
is paved and obstacles are few or non-existent. Character is also defined by decisions made under pressure,
when no one is looking, when the road contains land mines, and the way is obscured. As members of
the Fire Service, we share a responsibility to project an ethical character of professionalism, integrity,
compassion, loyalty and honesty in all that we do, all of the time.

We need to accept this ethics challenge and be truly willing to maintain a culture that is consistent with the

expectations outlined in this document. By doing so, we can create a legacy that validates and sustains the
distinguished Fire Service institution, and at the same time ensure that we leave the Fire Service in better
condition than when we arrived.
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FIREFIGHTER CODE OF ETHICS

I understand that I have the responsibility to conduct myself in a manner that reflects proper ethical

behavior and integrity. In so doing, I will help foster a continuing positive public perception of the fire
service. Therefore, I pledge the following...

Always conduct myself, on and off duty, in a manner that reflects positively on myself, my department
and the fire service in general.

Accept responsibility for my actions and for the consequences of my actions.
Support the concept of fairness and the value of diverse thoughts and opinions.

Avoid situations that would adversely affect the credibility or public perception of the fire service
profession.

Be truthful and honest at all times and report instances of cheating or other dishonest acts that
compromise the integrity of the fire service.

Conduct my personal affairs in a manner that does not improperly influence the performance of my
duties, or bring discredit to my organization.

Be respectful and conscious of each member’s safety and welfare.

Recognize that I serve in a position of public trust that requires stewardship in the honest and eflicient
use of publicly owned resources, including uniforms, facilities, vehicles and equipment and that these
are protected from misuse and theft.

Exercise professionalism, competence, respect and loyalty in the performance of my duties and use
information, confidential or otherwise, gained by virtue of my position, only to benefit those I am
entrusted to serve.

Avoid financial investments, outside employment, outside business interests or activities that conflict
with or are enhanced by my official position or have the potential to create the perception of impropriety.

Never propose or accept personal rewards, special privileges, benefits, advancement, honors or gifts
that may create a conflict of interest, or the appearance thereof.

Never engage in activities involving alcohol or other substance use or abuse that can impair my mental
state or the performance of my duties and compromise safety.

Never discriminate on the basis of race, religion, color, creed, age, marital status, national origin,
ancestry, gender, sexual preference, medical condition or handicap.

Never harass, intimidate or threaten fellow members of the service or the public and stop or report the
actions of other firefighters who engage in such behaviors.

Responsiblyuse social networking, electronic communications, or other media technology opportunities
in a manner that does not discredit, dishonor or embarrass my organization, the fire service and the
public. I also understand that failure to resolve or report inappropriate use of this media equates to
condoning this behavior.

Developed by the National Society of Executive Fire Officers
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A Student Guide

to End-of-course
Evaluations

Ten Things You Can Do to
Improve the National Fire Academy

The National Fire Academy takes its course evaluations
very seriously. Your comments and suggestions enable us
to improve your learning experience.

Unfortunately, we often get end-of-course comments like
these that are vague and, therefore, not actionable. We
know you are trying to keep your answers short, but the
more specific you can be, the better we can respond.

N
W AVERE | B

Actual quotes from student evaluations: Examples of specific, actionable comments that would help us improve the course:

¢ The (ABC) fire video is out-of-date because of the dangerous tactics it
1 *“Update the materials.” demonstrates. The available (XYZ) video shows current practices.
*  The student manual references building codes that are 12 years old.

*+  We would like a class that enables us to calculate energy transfer
“We want an advanced class in (fill rates resulting from exposure fires.

in the blank).” *  We would like a class that provides one-on-one workplace harassment
counseling practice exercises.

*  An activity where students can physically measure the area of
sprinkler coverage would improve understanding of the concept.

. Not all students were able to fill all ICS positions in the exercises. Add
more exercises so all students can participate.

*  The class should be increased by one hour per day to enable all
students to participate in exercises.

*  The class should be increased by two days so that all group
presentations can be peer evaluated and have written abstracts.

*  The plans should be enlarged to 11 by 17 and provided with an
accurate scale.

. My plan set was blurry, which caused the dotted lines to be
interpreted as solid lines.

*  The slide sequence in Unit 4 did not align with the content in the
student manual from slides 4-16 through 4-21.

*  The instructor added slides in Unit 4 that were not in my student manual.

“More activities.”

“A longer course.”

“Readable plans.”

“Better student guide organization,”
“manual did not coincide with slides.”

*  The instructor/activity should have used student group activities
rather than lecture to explain Maslow’s Hierarchy.

¢ Create a pre-course reading on symbiotic personal relationships
rather than trying to lecture on them in class.

“Dry in spots.”

*  The text description of V-patterns did not provide three-dimensional
views. More photographs or drawings would help me imagine the pattern.

peidis oLl *  There was a video clip on NBC News (date) that summarized the topic

very well.
¢ The pre-course assignments were not discussed or referenced in
“Re-evaluate pre-course class. Either connect them to the course content or delete them.
assignments.” *  The pre-course assignments on ICS could be reduced to a one-page

job aid rather than a 25-page reading.

- i - * The instructor did not explain the connection between NIMS and ICS.
SOEA et indaon et BN *  The student manual needs an illustrated guide to NIMS.

XV
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UNIT 1:
DESIGN AND INSTALLATION
STANDARDS

TERMINAL OBJECTIVE
The students will be able to:

1.1 Explain the scope of residential sprinkler system design and installation standards for National Fire

Protection Association (NFPA) 13, Standard for the Installation of Sprinkler Systems; /3D, Standard for the
Installation of Sprinkler Systems in One- and Two-Family Dwellings and Manufactured Homes; /3R,

Standard for the Installation of Sprinkler Systems in Low-Rise Residential Occupancies; and International
Residential Code (IRC) P2904, given scoping statement examples.

ENABLING OBJECTIVES
The students will be able to:

1.1 Differentiate one- and two-family dwellings, townhouses, manufactured homes, and other residential

occupancies.

1.2 Differentiate the sprinkler system design and installation standards.
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DESIGN AND INSTALLATION STANDARDS

¥
FEMA
UNIT 1:
DESIGN AND INSTALLATION
STANDARDS

Slide 1-1

TERMINAL OBJECTIVE

Explain the scope of residential sprinkler system
design and installation standards for National Fire
Protection Association (NFPA) 13, Standard for the
Installation of Sprinkler Systems; 13D, Standard
for the Installation of Sprinkler Systems in One-
and Two-Family Dwellings and Manufactured
Homes; 13R, Standard for the Installation of
Sprinkler Systems in Low-Rise Residential
Occupancies; and International Residential Code
(IRC) P2904, given scoping statement examples.

Slide 1-2

ENABLING OBJECTIVES

+ Differentiate one- and two-family
dwellings, townhouses, manufactured
homes, and other residential occupancies.

+ Differentiate the sprinkler system design
and installation standards.

Slide 1-3
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DESIGN AND INSTALLATION STANDARDS

RESIDENTIAL SPRINKLER DESIGN AND INSTALLATION

A. The code official or designated authority (i.e., third-party reviewer) may have the
responsibility to review residential sprinkler system plans, hydraulic calculations
(or prescriptive design), and components for compliance with national design and

installation standards.

B. In those cases where plans are submitted, and to ensure that the code official has
performed with due diligence, the code official should have a good understanding
of the differences between and among the types of residential occupancies and how

the sprinkler design standards are applied.

C. Functionally, all sprinkler systems are the same. They consist of a water supply, a
network of pipes, valves and attachments (sometimes called “trim”), and automatic

sprinklers that discharge water when they are subject to heat.

D. The differences among the national standards (National Fire Protection Association
(NFPA) 13, Standard for the Installation of Sprinkler Systems; 13R, Standard for
the Installation of Sprinkler Systems in Low-Rise Residential Occupancies; 13D,
Standard for the Installation of Sprinkler Systems in One- and Two-Family
Dwellings and Manufactured Homes; and International Residential Code (IRC)
P2904) pertain to how sprinkler systems are designed and installed to provide an

appropriate (and minimal) level of protection for the occupants and contents.

OCCUPANCIES AND STANDARDS

OCCUPANCIES

* One- and two-family
dwellings.

« Manufactured homes.

« Modular construction. N Iﬁ} =
« Townhouses. il "illﬂl ‘Hl
— NFPA 13D/IRC P2904. ’,—— —

A. Occupancy description.

I. Before selecting the sprinkler design and installation standard that will be
used to review and approve plans, the code official should identify the type

of residential occupancy that is under consideration.

SM 1-4



DESIGN AND INSTALLATION STANDARDS

2. There are a variety of definitions that exist, depending upon the code or
standard that is being used.

a.

Dwelling (from NFPA 13D): any building “that contains no more
than two dwelling units intended to be used, rented, leased, let, or
hired out to be occupied or that are occupied for habitation
purposes” (2016).

Manufactured home (from NFPA 13D): a structure, transportable in
one or more sections, that is eight body feet or more in width or 40
body feet or more in length in the traveling mode; when erected on
site is 320 square feet or more; is built on a chassis and designed to
be used as a dwelling, with or without a permanent foundation; and
is connected to the required utilities, including plumbing, heating,
air conditioning and electrical systems, contained therein. Formerly
known as “mobile homes” or “trailer coaches.”

Modular construction: a type of construction in which portions of
the building are divided into modules or sections that are
manufactured in a remote facility and delivered to a site for final
assembly into a building. Regulated by local building code and
treated as traditional “stick built” construction.

OCCUPANCIES (contd)

Hotels.

Apartment buildings.

Dormitories.

Residential other than
low-rise (NFPA 13/13R).

Slide 1-5

Residential occupancies (from NFPA 13R): occupancies (up to and
including four stories and no more than 60 feet in height) that
include the following, as defined in NFPA 101, Life Safety Code®:
apartment buildings, lodging and rooming houses, board and care
facilities (prompt and slow evacuation type), hotels, motels, and
dormitories.

SM 1-5



DESIGN AND INSTALLATION STANDARDS

OCCUPANCIES (cont'd)

+ Assisted living.
» Personal care.
» Boarding homes.

Slide 1-6

Residential Group R (from IRC and International Building Code
(IBC)): “the use of a building or structure, or portion thereof, for
sleeping purposes when not classified” as an institutional occupancy
or regulated by the IRC (2015). Residential Group R includes
boarding homes, hotels, motels, apartments, dormitories, convents,
fraternities and sororities, vacation time-share properties, adult
living facilities (five or fewer less than 24 hours), child care facilities
(five or fewer less than 24 hours), congregate living (less than 16
people), and residential care/assisted living (more than five but not
more than 16 people).

Townhouse (from IRC): “a single-family dwelling unit constructed
in a group of three or more attached units in which each unit extends
from foundation to roof and with a yard or public way on not less
than two sides” (2015).

OCCUPANCIES (contd)

* What type of residence?

* What standard(s)?

SM 1-6
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OCCUPANCIES (contd)

* What type of residence?
* What standard(s)?

Slide 1-8

OCCUPANCIES (cont'd)

* What type of residence?
* What standard(s)?

Slide 1-9

OCCUPANCIES (cont'd)

* What type of residence?
* What standard(s)?

Slide 1-10
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OCCUPANCIES (contd)

* What type of residence?

* What standard(s)?

Slide 1-11

KNOWLEDGE CHECK

True or false: For fire sprinkler design, a
three-story hotel and a three-story assisted

living facility are the same type of occupancy.

Explain your answer.

Slide 1-12

B. Residential sprinkler design and installation standards.

SPRINKLER STANDARDS

« NFPA13.
— Commercial- and industrial-

type buildings.

— Residential more than 60
feet above grade or more

than four stories.

— Residential exceeding
building code area and

height tables.

Slide 1-13
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DESIGN AND INSTALLATION STANDARDS

1. NFPA 13 is the standard for the design and installation of fire suppression
sprinkler systems in commercial- or industrial-type buildings and applies to
residential facilities more than 60 feet above grade, four stories in height, or
that exceed building code limits for area and height.

NFPA 13 is the original foundational standard for the installation and design
of sprinkler systems. However, the configuration of the structure and the
number of dwellings are the criteria used to determine which standard
applies. If the residential standards are silent on an item, refer to NFPA 13.

SPRINKLER STANDARDS

(cont’'d)

+ NFPA 13R.
— Residential up to and including four stories

and no more than 60 feet.

Slide 1-14

2. NFPA 13R is the standard for the design and installation of sprinkler
systems in residential buildings up to and including four stories and no more
than 60 feet in height above grade plane. Common 13R applications include
hotels, apartment buildings and condominiums.

a. “Story height” is left up to the locally adopted building code
definition.

b. Incidental nonresidential portions should be protected by NFPA 13
designs.
- Parking garages.
- Laundromats.

- Hotel/Motel lobbies and service areas.

- Retail or service shops.

SM 1-9
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PODIUM CONSTRUCTION

NFPA 13 and 13R.
— Residential up to and including four stories

and no more than 60 feet.

Slide 1-15

3. IBC allows mixed-use “podium” construction.
a. Lower floors must be Type IA fire-resistive construction.
b. Lower floors must be separated from upper floors by three-hour fire-

resistive horizontal assembly.

c. Upper floors may be residential construction.

d. Building below the horizontal assembly must be sprinklered per
NFPA 13.

e. Maximum total building height (in feet) for podium with residential

may not exceed 70 feet above grade plane for Type VA and 60 feet

for Type VB construction.

SPRINKLER STANDARDS

(cont’'d)

NFPA 13D.
— One- and two-family dwellings.

— Manufactured homes.

— Townhouses.

Slide 1-16
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4. NFPA 13D is the standard for the design and installation of residential
sprinkler systems in one- and two-family dwellings, manufactured homes
and townhouses. Its purpose is to aid in the detection and control of
residential fires; protect against injury, loss of life and property damage;
and prevent flashover in the room of origin.

SPRINKLER STANDARDS

(cont’'d)

+ IRC P2904.

— One- and two-family

dwellings.

— Townhouses.

Slide 1-17

5. IRC P2904 is a prescriptive design and installation standard included in the
plumbing requirements of the IRC that is considered equivalent to NFPA
13D for one- and two-family dwellings and townhouses.

KNOWLEDGE CHECK

Townhouse occupancy falls under which
standard(s)?

A. NFPA 13.

B. NFPA 13R.
C. NFPA 13D.
D. IRC P2904.

Slide 1-18
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ACTIVITY 1.1
Selecting Sprinkler Design and Installation Standards
Purpose
Differentiate the sprinkler system design and installation standards, and select the appropriate
standard for the application shown.
Directions

The instructor will show you a series of photographs of different residential occupancies. For
each slide, answer the following questions:

1. Describe the type of residence shown.

2. Cite the minimum design and installation standard(s) for that type of residence.

a. Slide 1-20:

b. Slide 1-21:

C. Slide 1-22:

d. Slide 1-23:

e. Slide 1-24:

f. Slide 1-25:

g. Slide 1-26:

h. Slide 1-27:

1. Slide 1-28:

] Slide 1-29:

k. Slide 1-30:

l. Slide 1-31:
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NFPA 13 NFPA 13R NFPA 13D/IRC P2904
Scope All occupancies Group R to four stories | One-and two-family
i P and 60 feet in height and townhouses

Coverage

Sprinkler design

Sprinklers

Water demand

Duration

Fire Department
Connection
(FDC)

Slide 1-32

SUMMARY

)

S SUMMARY

* To apply the correct design and
installation standard, the plans reviewer

should know:

— The differences between standards (NFPA
13, 13R, 13D and IRC P2904).

— The occupancy of the structure.

— The building’s height and configuration.

Slide 1-33

o SUMMARY (contd)

UsS. Fir
Administration

* NFPA 13R covers low- to mid-rise
buildings:
— Residential up to and including four stories
and no more than 60 feet in height.
— May be on top of “podium” construction.

* NFPA 13D and IRC P2904.

Slide 1-34
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APPENDIX A

OVERALL PLAN FOR THE PURPLE HOUSE
RESIDENTIAL SPRINKLER SYSTEM
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APPENDIX B

QUICK COMPARISON CHART
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APPENDIX C

THE MAKEOVER
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NFPA13 has
rer, and more
kler systems

David Hague

2016 edition of NFPA
e of the standard’s

s they had identified

or another since 1896,
grown to nearly 500 pages.
of all that change, some chapters
ecome difficult for users to manage

| crept into the standard, increasing its
ittee members began discussing the possibility
hese issues.

ese concerns and established a task
8 to clarify it and make it

cies that created confusion
appropriate, however—
standard. The flow of
of providing con-
chapters where
The task group
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The result of this effort is a major
reorganization for the 2019 edition of
NFPA 13. Information is now clearly
separated by subject matter—sprinkler
technology, storage method, commod-
ity, and so on—and is organized in the
order the information is needed for
anyone planning a sprinkler system
installation. (One of the first consid-
erations when planning a sprinkler
system, for example, is the available
water supply. In the previous edition,
water supply wasn’t addressed until
Chapter 24, so an engineer or designer
had to constantly flip from front to
back to reference the information.

In the 2019 edition, water supply is
addressed in Chapter 5.) The standard
has been trimmed to about 400 pages.
Overall, the 2019 edition offers users a
clearer, more concise, and more effec-
tive tool for the installation of sprinkler
systems.

Much of the work on the new NFPA
13 is already complete. First and
second draft meetings were held, and
the notice of intent to make a motion
(NITMAM) closing date has passed
with no NITMAMSs submitted related
to the standard’s reorganization. NFPA
13 will be presented to NFPA's member-
ship at the upcoming 2018 Technical
Session in Las Vegas in June. It is antic-
ipated that the 2019 edition of NFPA 13
will be published later this year with an
effective date of sometime in August.

Early technologies

The changes to the 2019 edition of
NFPA 13 were nearly three centuries in
the making.

The first known water-based fire
extinguishing system was installed in
England around 1723 and consisted
of a container of water, a chamber
of gunpowder, and a system of fuses,
the operational logic being that a fire
would ignite the fuses that would det-
onate the gunpowder, and the ensuing
explosion would release the stored
water on the blaze. The first sprinkler
system used in the United States was
a network of perforated pipes that was
used in the mid-1800s. As its name
suggests, the pipes were perforated
with holes drilled at strategic points
along their lengths. The system had to

64‘ ‘ NFPA JOURNAL - MAY/JUNE 2018

be activated manually and discharged
throughout the area, not just over the
fire—a rather inefficient method that
wasted a lot of water. The first auto-
matic sprinkler was invented in 1864,
but it wasn’t until 1878 when Henry
Parmelee created an automatic sprin-
Kkler that saw extensive use.

In the late 1800s, sprinkler technol-
ogy was advancing rapidly in the U.S;
in Boston alone, nine different sets of
rules for the installation of sprinkler
systems were in use. To address this
issue, standardize installation, and
prevent confusion surrounding dif-
ferent rules, a group of stakeholders,
primarily insurance professionals, met
in the Boston offices of the Underwrit-
ers Bureau of New England in 1895 to
draft a set of uniform requirements for
the installation of sprinkler systems.

1

Standard for the
Installation of
Sprinkler Systems

2019

AT-A-GLANCE HIGHLIGHTS
OF THENEW NFPA 13

» The standard is now organized in
the order the information is
needed for planning a sprinkler
system installation.

» Information is now clearly separated
by subject matter, such as sprinkler
technology, storage method, and
commoaodity.

» Repetition of general information
has been removed throughout the
standard. The document has
been reduced from nearly 500
pages to about 400.

» Definitions of all terms used in
NFPA 13, collected in Chapter 3, are
now organized alphabetically rather
than in groups by subject matter.

» Chapter 4, General Requirements,
has been revised to include general
information needed in the planning
and design of a sprinkler system.

The result was “Rules and Regulations
of the National Board of Fire Under-
writers for Sprinkler Equipments,
Automatic and Open Systems,” pub-
lished in 1896. The document was 25
pages long. “The Red Book.” as it came
to be known, was the standard that
led to the creation of NFPA 13, as well
as NFPA itself, which was founded in
1896.

In 1897, Everett U. Crosby, NFPA's
first secretary of the association, out-
lined the principles used in establishing
the sprinkler standard, effectively
describing the process that continues
to be used to guide NFPA technical
committees to this day. The purpose
of the association, he wrote, was “to
bring together the experience of dif-
ferent sections and different bodies
of underwriters, to come to a mutual
understanding, and, if possible, an
agreement on general principles gov-
erning fire protection. Additionally, he
wrote, the process existed “to harmo-
nize and adjust our differences so that
we may go before the public with uni-
form rules and conditions which may
appeal to their judgment”

In the 1960s, the NFPA 13 Technical
Committee was charged with evolving
the standard to encourage innovation
and technology while keeping system
installation costs in check. This was
done with the intent of making systems
available on a wider basis to further
reduce fire loss. The effort resulted in
the development of new types of pipe,
fittings, and sprinklers, as well as the
introduction of hydraulic calculations.
In the 1980s and 1990s, sprinkler tech-
nology exploded with the introduction
of the quick response sprinkler, early
suppression fast response (ESFR)
technology, control mode density area
sprinklers, control mode specific appli-
cation (CMSA) sprinklers, extended
coverage sprinklers, and more, and
NFPA 13 grew accordingly to address
the plethora of new technologies.

Following the 1996 edition of NFPA
13, the technical committee was
expanded to accommodate the need
for additional technical expertise. The
cominittee was organized into a tech-
nical correlating committee (TCC) that
oversaw the entire project. The TCC

SM 1-31



DESIGN AND INSTALLATION STANDARDS

supervised the work of committees
on hanging and bracing, sprinkler
system discharge criteria, and sprin-
kler system installation. The Technical
Committee on Private Water Supply
Piping Systems, part of the organiza-
tion of NEPA 24, Installation of Private
Fire Service Mains and their Appur-
tenances, was added before the 2002
edition. The Technical Committee on
Residential Sprinkler Systems—part
of the organization of NFPA 13D,
Installation of Sprinkler Systems in
One- and Two-Family Dwellings and
Manufactured Homes, and NFPA 13R,
Installation of Sprinkler Systems in
Low-Rise Residential Occupancies—
was added prior to the 2007 edition,
as was the Technical Committee on
Foam-Water Sprinkler and Foam-Water
Spray Systems.

For the 1999 edition, the techni-
cal committee decided to include all
sprinkler requirements in a significant
reorganization of the standard. As part
of that effort, language from approxi-
mately 40 NEFPA codes and standards
was added, including the entire text of
all of the storage documents, includ-
ing NEPA 231, Indoor General Storage,
NEFPA 231C, Rack Storage of Muaterials,
NFPA 231D, Storage of Rubber Tires,
NFEPA 231E, Recommended Practice for
the Storage of Baled Cotion, and NEPA
231F, Storage of Roll Paper.

Retooling a major standard
‘While the contemporary NFPA 13 was
comprehensive, it was also due for a
big-picture makeover.

As part of the reorganization of the
2019 edition of the standard, the task
group developed a spreadsheet show-
ing every section of NPFA 13 in detail.
The spreadsheet contained more than
8,000 lines and was developed to help
the task group keep track of every line
of text in the standard. As part of the
document’s reorganization by subject
matter, individual lines of text were
moved to new locations throughout
the standard. While deciding where
to place those lines in the new format,
almost 500 lines of redundant text were
proposed (and accepted by the com-
mittees) for elimination. Chapters have
been renumbered.

Chapter 1, Administration, and
Chapter 2, Referenced Publications,
remain essentially unchanged from the
previous edition, although the former
Section 4.1 Level of Protection was
moved to Chapter 1. Chapter 3, Defi-
nitions, was rewritten to structure all
the definitions of terms used in NFPA
13 alphabetically rather than in groups
by subject matter. Feedback from users
had indicated that it was difficult to
find definitions in the current subject
matter organization.

Chapter 4, General Requirements,
was revised to include general informa-
tion needed in the planning and design
of a sprinkler system. The chapter
begins with the expected level of pro-
tection as in previous editions, but now
includes occupancy classification since
that information is the primary step
in determining the design and layout
of a sprinkler system. Limitations on
system size have also been moved to
this chapter.

Chapter 5, Water Supplies, now con-
tains water supply information that
was previously located in Chapter 24;
the task group felt that this information
belonged in the front of the standard,
since this is the first step in planning
a sprinkler system. Chapter &, Installa-
tion of Underground Piping, formerly
Chapter 10, includes requirements for
underground piping systems and logi-
cally follows water supplies.

Chapter 7, Requirements for System
Components and Hardware (formerly
Chapter 6), and Chapter 8, System
Types and Requirements (formerly
Chapter 7), are two of the few chap-
ters that were renumbered and moved
intact. The former Chapter 9, Hanging,
Bracing and Restraint of System Piping,
was divided into two chapters based on
subject matter: Chapter 17, Installation
Requirements for Hanging and Sup-
port of System Piping, and Chapter 18,
Installation Requirements for Seismic
Protection.

As indicated, Chapter 8 in the 2018
edition had hecome the resting place
for a great deal of information that
was not well organized. Users looking
for installation requirements or com-
bustible concealed space requirements
were forced to wade through a lot of

information to find what they were
looking for. The chapter was divided
into several new chapters with an
improved and more logical organiza-
tion. For example, the new Chapter

9, Sprinkler Location Requirements,
contains much of the introductory
information contained in the former
Chapter 8, while Chapters 10 through
15 contain installation requirements
for individual types of sprinklers:
Chapter 10 covers installation require-
ments for standard upright, pendent,
and sidewall sprinklers; Chapter 11
covers installation requirements for
extended-coverage upright, pendent,
and sidewall spray sprinklers, and

50 on. Chapter 12 covers residential
sprinklers, Chapter 13 covers CMSA
sprinklers, Chapter 14 addresses ESFR
sprinklers, and the new Chapter 15
covers installation requirements for
special sprinklers.

Chapter 16, Installation of Piping,
Valves and Appurtenances, is a
compilation of former Chapters 6
and 8. Similarly, Chapter 19, Design
Approaches, includes all or parts of
Chapters 4, 8, 11, and 23 from the previ-
ous edition of NFPA 13.

O mme |

CONFERENCE
SESSIONS

NFPA 13-2019, Standard for
the Installation of Sprinkler
Systems: A New Format for the
Standard That Started It All
Tuesday, June 12,

9:30-10:30 a.m.

Russell Leavitt, Telgian Corp.

NFPA 13-2019, Standard for
the Installation of Sprinkler
Systems: Changes

Tuesday, June 12,

3:30-4:30 p.m.

Robert Caputo, Fire & Life
Safety America

NFPA 13-2019: A Case Study
for the Reorganization of a
Major NFPA Standard
Wednesday, June 13, 2-3 p.m.
Russell Leavitt, Telgian Corp.;
Kenneth Linder, Swiss Re: Chad
Duffy and David Hague, NFPA

L
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The new Chapter 20, General
Requirements for Storage, is a renum-
bering exercise of the former Chapter
12, while the rest of the storage chap-
ters (Chapters 21-25) have been
completely revamped and are now
organized by protection method: Chap-
ter 21, Protection of High Piled Storage
Using Control Mode Density Area
(CMDA) Sprinklers; Chapter 22, CMSA
Requirements for Storage Applications;
Chapter 23, ESFR Sprinklers; Chapter
24, Alternative Designs; and Chapter
25, Protection of Rack Storage Using
In-Rack Sprinklers, which has been
reorganized into a rack storage chapter.
This approach to determining protec-
tion of storage should make this task
much easier and finding information
much more efficient.

The remainder of the standard
includes Chapter 26, Special Occupancy
Requirements (formerly Chapter 22);
Chapter 27, Plans and Calculations
(formerly Chapter 23); Chapter 28,
Systems Acceptance (formerly Chapter

25); Chapter 29, Existing System Mod-
ifications (including portions of the

former Chapters 6, 8, and 27); Chapter
30, Marine Systems (formerly Chapter

Information is now
clearly separated
by subject matter—
sprinkler technology,
storage method,
commodity, and
soon—andis
organized inthe
order the information
is needed.

26); and Chapter 31, System Inspection,
Testing and Maintenance (formerly
Chapter 27).

Stakeholders ranging from users
of the standard, technical committee

members, and NFPA staffers expressed
concern over being able to find famil-
iar information in the reorganized
standard. If a user wanted to know
where the requirements for sprinklers
in electrical equipment rooms resided
(formerly Section 8.15.11), where would
they look? We prepared a road map
for the new edition similar to the one
created for the 1999 edition, when

the storage information was added to
NFPA 13. It remains uncertain where
this information will be provided and
in what format, but we are working to
create useful guidance so that every
section from the 2016 edition can be
found and is accounted for in the 2019
edition. The technical committee and
task group are confident that with reg-
ular use of the new NFPA 13, users will
be able to find the information they
need much more easily and in a more
understandable way. %

DAVID HAGUE is principal fire protection
engineer at NFPA.

with fire sprinklers

“I now feel more comfortable living
in this home. If my kids are home
alone and something happens
again, fire sprinklers would give
them time to get out.”

— Michelle Allyn, lost her home to fire and rebuilt

Every home fire has a story.

Learn how these tragedies have altered the
lives of fire survivors and how fire sprinklers
may have altered the outcomes.

FireSprinklerinitiative.org/Faces

FACES OF FIRE

A CAMPAIGN OF NFPA'S FIRE SPRINKLER INITIATIVE

66 ‘ NFPA JOURNAL - MAY/JUNE 2018

52016 Bob Handelman
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RESIDENTIAL SPRINKLER PLAN REVIEW

UNIT 2:
WATER SUPPLIES

TERMINAL OBJECTIVE

The students will be able to:

2.1 Evaluate residential sprinkler system water supply components for compliance with national standards.

ENABLING OBJECTIVES

The students will be able to:

2.1 Differentiate water supply configuration options.
2.2 Calculate the minimum water supply requirement for a known flow sprinkler.

2.3 Calculate the minimum static water supply requirement, given a known flow from four sprinklers.




WATER SUPPLIES

This page intentionally left blank.
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g 4

>

FEMA AdRinisasior

UNIT 2:
WATER SUPPLIES

Slide 2-1

TERMINAL OBJECTIVE

Evaluate residential sprinkler system water
supply components for compliance with
national standards.

Slide 2-2

ENABLING OBJECTIVES

« Differentiate water supply configuration
options.

» Calculate the minimum water supply
requirement for a known flow sprinkler.

» Calculate the minimum static water supply
requirement, given a known flow from four
sprinklers.

Slide 2-3
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L. WATER SUPPLIES

WATER SUPPLY OPTIONS

» Should be from an automatic supply.
* Non-pressurized tank with electric pump.

* Pressure tank.
— Compressed air or inert gas.

A. Every automatic sprinkler system needs at least one automatic water supply.
1. The supply shall be capable of delivering the minimum amount of water

required to operate the system for the minimum amount of time specified in
the standards.

2. In all cases, the water source shall be reliable.
WATER SUPPLY OPTIONS
(cont’'d)

* Municipal authority,

private provider, or
well of adequate

capacity.

— Service size.
— Dedicated supply.

— Combined supply.

— Multipurpose
system.

B. The most common water supply arrangements for residential sprinkler systems
include:

1. Supply that comes from a municipal-type water system.

a. National Fire Protection Association (NFPA) 13D, Standard for the
Installation of Sprinkler Systems in One- and Two-Family Dwellings
and Manufactured Homes, and 13R, Standard for the Installation of
Sprinkler Systems in Low-Rise Residential Occupancies, offer
options for connection to a municipal-type water system.
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KNOWLEDGE CHECK

Every automatic sprinkler system needs at
least how many automatic water supplies?

A.One.

B. Two.
C.Three.

D. Four.

Slide 2-6

PREFERRED MUNICIPAL

METHOD

To sprinkler system To domestic system

. Water flow alarm

Pressure gauge

Domestic shutoff
Drain and test

connection Check valve

Water meter

Pressure gauge

—— Main control valve

City water main —— City control valve

i Source: National Fire Protection Association (NFPA) 13R, Standard for the Installation of
Plan view Sprinkler Systems in Low-Rise Residential Occupancies/13D, Standard for the Installation of

Sprinkler Systems in One- and Two-Family Dwellings and Manufactured Homes. Slide 2-7

b. International Residential Code (IRC) P2904 is generally intended to
use municipal-type water systems in combination with domestic
demand, but does allow other supply options, including wells and
storage tanks.

MINIMUM REQUIRED

To automatic sprinkler system

Drain connection

Domestic system shutoff
valve (lockable)

o +

To domestic system

1 T
Curb stop or shutoff valve (lockable) ——| Water meter

City water main

Plan view Source: NFPA 13R/13D

Slide 2-8
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ALTERNATE NO. 1

To sprinkler system

To domestic system
° Water flow alarm
Pressure gauge —
gaue % —— Domestic shutoff

Drain and test

connection A Check valve

Pressure gauge .7 [O Water meter

Sprinkler control valve I_._

l—"— City control valve I—.._

City water main

Source: NFPA 13R/13D

Plan view
Slide 2-9
ALTERNATE NO. 2
=
Water flow alarm SP_I"i_HEI’ shutoff (optionau'_ To domestic system
To sprinkler | ‘ |
system Check valve . Domestic shutoff
Pressure gauge Pressure gauge

Drain and test connection

l—"— Main control valve

O| Water meter

|_.._ City control valve

City water main
Plan view Source: NFPA 13R/13D

Slide 2-10

NON-PRESSURIZED TANK

* Requires a pump.

» Plastic or metal
container.

— 260 to 300 gallons. | |
— Can fit through

standard door.

2. Stored supply that comes from a non-pressurized water storage tank.
a. This may include a gravity-fed elevated tank or suction tank.
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b. When considering the installation of an indoor tank, remember to
evaluate the potential load it is adding to the structure.

NON-PRESSURIZED TANK

(cont’'d)

— Point load
considerations.
-- 8.35 pounds per
gallon.
-- 62.4 pounds per
cubic foot.

* Weight of tank.

Slide 2-12

- Water weighs 8.35 pounds per gallon.

- A filled 300-gallon tank adds about 2,500 pounds to the floor

where it is sitting.

- Tank weight (tare) should be included, about 75 to 80

pounds.

ELECTRIC PUMP FOR
NFPA 13D/IRC P2904

» Sized to deliver required flow at needed
pressure.
» Separate standby or emergency power

not required.
— Fire protection listing not required.
— Electrical listing required.
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3. For NFPA 13D systems, where a stand-alone tank and pump is the source
of stored water supply for a fire sprinkler system, but is not part of the

domestic water system:

a. The tank shall contain the minimum capacity needed to supply the

system.




WATER SUPPLIES

b. A method for refilling the tank shall be piped to the tank. This can
be from the domestic service.

C. A method of seeing the water level in the tank without having to
open it shall be provided.

ELECTRIC PUMP FOR

NFPA 13D

» 240-volt (V)
normal circuit.

» Elevated above

floor no less than

1.5 inches.

Slide 2-14

d. If a water flow alarm is provided, a test connection shall be provided
downstream of the pump that creates a flow of water equal to the
smallest sprinkler on the system. The connection shall return water
to the tank.

e. Pump motors using alternating current (AC) power shall be
connected to a 240-volt (V) normal circuit. Standby, secondary or
backup power supplies for the pump are not required.

ELECTRIC PUMP FOR
NFPA 13R

Slide 2-15

f. Any means for disconnecting the pump shall be approved by the
code official.

- The pump may not sit directly on the floor.
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- Pump is Underwriters Laboratories (UL)-listed for electrical
safety, not fire protection service.

g. IRC P2904 does not address pump design and installation criteria
for fire protection systems, but it does mention that performance
testing is required if pumps are installed.

ELECTRIC PUMP FOR

NFPA 13R (cont’d)

Underwriters Laboratories (UL)-listed for

fire protection.
UL-listed pump controller.

Pressure maintenance pump.

Pump test header.

Where a fire pump is installed, the fire
pump shall be installed in accordance with

NFPA 20, Standard for the Installation of

Stationary Pumps for Fire Protection.

Slide 2-16

h. For systems designed in accordance with NFPA 13, Standard for the
Installation of Sprinkler Systems, and 13R, the fire pump assembly
shall meet the requirements of NFPA 20, Standard for the
Installation of Stationary Pumps for Fire Protection.

- Fire pumps, controllers and drivers shall be listed for fire
protection service and approved.

PRESSURE TANK

Pressure vessel under

constant pressure.
Atmospheric vessel

with pressure provided

by compressed air or

inert gas when
sprinkler system

operates.
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4. Stored supply that comes from a pressurized water storage tank. If
pressurized, it shall meet the American Society of Mechanical Engineers
(ASME) Boiler and Pressure Vessel Code (BPVC).
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KNOWLEDGE CHECK

What tank uses an electric pump?

A. Non-pressurized tank.

B. Pressure tank.
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PRIVATE WELL (NFPA 13D)

—

Sample system

e demand = 260 gallons.
—
—H

Well casing capacity and/or refresh rate = 260 gallons.

<=

Slide 2-19

5. Supply that comes from a private well casing (NFPA 13D).

a. A well system shall contain a pump of sufficient capacity and
pressure to support the sprinkler system demand.

b. If the well casing is large enough, or the combined well casing and
refresh rate can provide the required flow, no additional storage is
required.

SM 2-10



WATER SUPPLIES

COMBINED PRIVATE WELL AND
STORAGE (NFPA 13D)

-

Tank = 200 gallons.

Well casing capacity = 60 gallons.

Sample system demand = 260 gallons.

Slide 2-20

c. If the well supply alone cannot support the system, it can employ a
combination of water in the well (including refill rate) plus the water

in a holding tank if the tank supplies the sprinkler system.

d. Standby, secondary or backup power supplies for the well and tank

pump(s) are not required.

STORED WATER SUPPLIES

» Should meet sprinkler design flow rates
for minimum time.

» NFPA 13D/International Residential Code
(IRC) P2904.

— Two sprinklers® x seven minutes.
-- One-story dwelling less than 2,000 square feet.

* See exception for single sprinkler in largest room.

Slide 2-21

6. The minimum stored water supply requirement for an NFPA 13D and IRC
P2904 design is based on a specific number of sprinklers flowing, called the

“design sprinklers.”

a. Two sprinklers for seven minutes in a one-story, single-family

dwelling unit less than 2,000 square feet.

SM 2-11



WATER SUPPLIES

STORED WATER SUPPLIES

(cont’d)

* NFPA 13D/IRC P2904.
— Two sprinklers* x 10 minutes.

-- Two or more story dwelling, or more than 2,000

square feet.

* NFPA13R.

— Four sprinklers x 30 minutes.

— Up to four sprinklers in one compartment.

* See exception for single sprinkler in largest room.
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b. Two sprinklers for 10 minutes for a dwelling unit two or more
stories, or more than 2,000 square feet.

c. Exception: one sprinkler (if the largest room(s) has only a single
sprinkler).
d. The minimum stored water supply requirement for an NFPA 13R

design is based on a specific number of sprinklers flowing — up to
four sprinklers for 30 minutes.

e. The minimum stored water supply requirement for an NFPA 13
design is based on the required design density for no less than 30
minutes.

WELL DRILLER’S REPORT

Maryland Example

45 DAYS AFTEH WELL 1S GUMPLETED.

T p COUNT'
FILLIN THIS FORM COMPLETELY
SETYPE | NUMBER

' ‘ WELL COMPLETION REPORT
OMPLETED Depth of Wel

WATER LEVEL (distance from land surface)

BEFORE PUMPING  __ "

L | wen PuvPNG A

Slide 2-23
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KNOWLEDGE CHECK

The minimum stored water supply
requirement for an NFPA 13R design is
based on up to how many sprinklers for 30
minutes?

A.One.
B. Two.
C.Three.
D.Four.
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SINGLE SPRINKLER DESIGN

Plan view

When a single sprinkler can protect the
largest room, and generic flow rate is used,
it is an 18 gallon per minute (gpm) design.

Manufacturer’s flow rate Manufacturer’s flow rate
or or
18 gpm 13 gpm each

Slide 2-25

DESIGN FLOW RATES/STORED
SUPPLY

» Specified in manufacturer’s catalog
literature.
— If not specified, assume minimum 13 gpm.

Slide 2-26

7. Combined domestic and sprinkler supplies.
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a. Per NFPA 13D and IRC P2904, in systems that supply more than
one dwelling unit, an additional 5 gallons per minute (gpm) shall
be added to the system demand to accommodate domestic use,
unless there is a device that automatically shuts off water to the
domestic system when the sprinkler flows.

DESIGN FLOW RATES/STORED

SUPPLY (cont'd)

* Example:

— Generic sprinkler designed to flow 13 gpm.

13 gpm x 2 sprinklers x 10 minutes = 260 gallons

13 gpm x 2 sprinklers x 7 minutes = 182 gallons
13 gpm x 4 sprinklers x 30 minutes = 1,560 gallons
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DESIGN FLOW RATES/STORED

SUPPLY (contd)

* NFPA 13D/IRC P2904.
— Add 5 gpm if system serves more than one

dwelling unit.

— Example:
- Generic sprinkler designed to flow 13 gpm.

13 gpm x 2 sprinklers = 26 gpm

26 gpm + 5 gpm = 31 gpm

31 gpm x 10 minutes = 310 gallons

Slide 2-28

COMBINED DOMESTIC/FIRE

« NFPA 13R.
» Use fixture count table unless domestic

supply is automatically shut off during

sprinkler operation.

Slide 2-29
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In NFPA 13R design systems that employ combined sprinkler and
domestic demand (unless there is a device that automatically shuts
off water to the domestic system when sprinkler flows), additional
supply shall be included.

- The standard does not provide guidance on rounding up,
rounding down or interpolating values that fall between
those specified in the tables.

KNOWLEDGE CHECK

What is the minimum design flow rate to
assume if it is not specified in the
manufacturer’s catalog literature?

A.10 gpm.
B. 11 gpm.
C.12 gpm.
D.13 gpm.

Slide 2-30
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ACTIVITY 2.1
Calculating Minimum Water Supply Requirements — Residential
Purpose

Determine the minimum required water supply for various residential sprinkler configurations.

Direction

Given a series of scenario-type questions describing an occupancy and generic sprinkler flows,
work in your table groups to calculate the minimum required water supply needed to support
each scenario.

Scenarios
1. A ranch-style, single-family dwelling unit is one story in height and is 3,200 square feet.

It has been determined that each sprinkler flows 9 gpm. What is the total stored water
supply required for the sprinkler system for this dwelling unit?

2. A two-story, single-family dwelling on a small lot in an urban neighborhood has a first-
floor footprint of 800 square feet, and the second floor measures the same. It has been
determined that each sprinkler flows 16 gpm. What is the total stored water supply
required for the sprinkler system for this dwelling unit?
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3. A three-story, 12-unit apartment building is constructed of wood-frame walls and has
poured-in-place concrete floors separating the stories. The entire building measures
23,000 square feet. It has been determined that each sprinkler flows 16 gpm. What is the
total stored water supply required for the sprinkler system for this apartment?

4. A three-story, 12-unit townhouse building consists of 12 side-by-side units. The building
is constructed of steel-frame walls and has wood floor systems to absorb sound. The
entire building measures 36,000 square feet. It has been determined that each sprinkler
flows 14.3 gpm. What is the total stored water supply for the sprinkler system required
for this structure?

5. A one-story, single-family dwelling in an exclusive part of town measures 18,000 square
feet. It has been determined that two sprinklers flow a combined 21.2 gpm. What is the
total stored water supply for the sprinkler system required for this structure?

6. A rural, two-story duplex uses a stored water tank and electric pump to provide fire
protection. What is the required voltage needed to supply the pump for the sprinkler
system?
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A suburban, 6,200 square foot duplex uses a combined domestic and sprinkler supply. It
has been determined that two sprinklers flow a combined 23.7 gpm. For what total flow
in gpm shall the combined domestic and sprinkler be designed?

A three-story, multifamily apartment building is sprinklered in accordance with NFPA
13R. The building uses a combined domestic and sprinkler supply. It has been
determined that four sprinklers flow a combined 57.2 gpm.

The building has six bathroom groups with flush tanks, six dishwashers, six kitchen sinks
and a community washing machine capable of handling 16 pounds. For what total flow in
gpm shall the combined domestic and sprinkler be designed? (See Appendix A: Overall
Plan for the Purple House Residential Sprinkler System of this unit for fixture count load
value and demand tables information.)
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ACTIVITY 2.2
Calculating Minimum Water Supply Requirements
Purpose

Determine the minimum required water supply for a specific project.

Directions

1. Using the Purple House example in Unit 1: Design and Installation Standards, Appendix
A, work in your table groups to determine the minimum tank size needed to support the
sprinkler system. Note: For the purpose of this exercise, ignore the values shown on the
plans and use the following values.

2. The sprinklers used in this project deliver 13 gpm at 7 pounds per square inch (psi).

3. What minimum size tank is required for this project?
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QUICK COMPARISON

NFPA 13 NFPA 13R NFPA 13D/IRC P2904

Scope All occupancies Group R to four stories and | One- and two-family
i P 60 feet in height and townhouses
Coverage Entire building Occupied spaces Occupied spaces

Control mode, pipe Life-safety control

schedule, hydraulic Life-safety control mode, mode, two-head
Sprinkler design design, four-head design, or "
.. design, or
04 0.05 foot 0.05 gpm/square foot
foot -9 gpmisq
All app! types, idential in dwelling unit idential in dwelling
Sprinklers resi ial in dwelling and adj corridor, other | unit, other app!
unit, and adjacent corridor | approved types e types

System, plus 100 to 500

Water demand +52 gpm +26 gpm
gpm ap! gp
Duration
Fire Department
Connection
(FDC)
Slide 2-33

SUMMARY

&

FEMA SUMMARY

* Remember the difference between flow
rate and total supply.

» Know the reliable water supply required.
— Municipal type.
— Well casing with/without tank.
— Stored.

-- Non-pressurized.
-- Pressurized.

Slide 2-34

7

5

rma  SUMMARY (contd) .

» Design flow rates are usually specified in
the manufacturer’s catalog literature.

» For NFPA 13R, use the fixture count
table.

» For NFPA 13D and IRC P2904, add 5
gpm if the system serves more than one
dwelling unit.

Slide 2-35

SM 2-23



WATER SUPPLIES

This page intentionally left blank.

SM 2-24



WATER SUPPLIES

APPENDIX A

FIXTURE LOAD VALUES AND TOTAL
ESTIMATED DEMAND TABLES
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Fixture Load Values from National Fire Protection Association 13R, Standard for
the Installation of Sprinkler Systems in Low-Rise Residential Occupancies

Facility Type

Unit

Private Facilities (those within individual dwelling units)

Bathroom group with flush tank (including lavatory, water closet and bathtub
with shower)

6

Bathroom group with flush valve

Bathtub

Dishwasher

Kitchen sink

Laundry trays (fixture supplied with cold and hot water and a drain)

Lavatory (fixed bowl for washing with supply and drain)

Shower stall

Washing machine

Water closet with flush valve (toilet bowl and its accessories)

Water closet with flush tank

WA NN | —=[W|N— [N o

Public Facilities

Bathtub

Drinking fountain

Kitchen sink

Lavatory

Service sink

Shower head

AW~ O|A~

Urinal with 1-inch flush valve

—_
()

Urinal with ¥-inch flush valve

Urinal with flush tank

Washing machine (8-pound capacity)

Washing machine (16-pound capacity)

ESQRUSRRUS RV

Water closet with flush valve

—_
()

Water closet with flush tank

w

Excerpted from NFPA 13R, Table A.9.6(a), Copyright 2016, National Fire Protection Association.

Remember to use the table on the following page to convert “units” to gallons per minute (gpm).
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Total Estimated Domestic Demand

Total Demand

Total Fixture Load Units For Systems with For Systems with
Predominately Flush Predominately Flush
Tanks (gpm) Valves (gpm)

1 3 --

2 5 --

5 10 15

10 15 25

20 20 35

35 25 45

50 30 50

70 35 60

100 45 70

150 55 80

200 65 90

250 75 100

350 100 125

500 125 150

750 175 175
1,000 200 200
1,500 275 275
2,000 325 325
3,500 500 500

Excerpted from NFPA 13R, Table A.9.6(b), Copyright 2016, National Fire Protection

Association.
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APPENDIX B

WATER WELL DETAILS
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Motor

]

Ground Level

Static Water Level
(non-pumping conditions)

Cone of Depression
develops around well
during pumping

~ Drawdown (changes with
pumping rate)

AN

Pumping Water Level
(changes with
pumping rate)

N

TVCEEEITEIN

NN

Pump Bowl Assembly

(lineshaft type pump Pumping and static levels

measured from ground surface

|
|
shown) %
% Pump Housing
% Casing
|
%// Grout
| Seal
|
é
%
g groqluction
i asing
|
(
Screen )
Perforated Groundwater
Casing Production
Or Open Hole Zone
(Well Intake)

Figure 3

Source: ASHRAE Transactions, Vol. 107, Pt. 2., Copyright 2001, American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc. Used with permission.
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Figure 3 is from an article published by the American Society of Heating, Refrigerating and Air-
Conditioning Engineers, Inc., and is used here to explain how wells can be used as residential
sprinkler water sources.

In any well, under non-pumping conditions, the level at which the water resides in the well is
known as the static water level. When the pump is started, the water level will drop to a new level
known as the pumping level, and this level is a function of the pumping rate. The difference
between the static water level and the pumping level is referred to as the drawdown.

Dividing the pumping rate by the drawdown yields a value known as the specific capacity with
units of gallons per minute (gpm) per foot. This value provides a rough indication of the aquifer/
well capacity to produce water. The drawdown is the manifestation of the “cone of depression,”
which forms around the well in response to pumping.

The lower portion of the well in the production zone may be completed with only a borehole (in
rock formations), a screen, or a screen and an artificial filter (gravel pack), depending on the nature
of the aquifer materials. Casing is placed in the well to support the borehole and prevent collapse
to accommodate the installation of a pump or to facilitate the placement of a seal. The diameter of
the innermost well casing, known as the pump housing casing, is primarily a function of the size
of the pump to be installed.

The gross volume of the pump housing casing can be computed by the formula:
V = (nr’h)*7.48
Where:

V = volume in gallons.

7 = pi (constant 3.1415).

r = radius of the pump housing casing.

h = pump housing casing height (depth).

Displacement by the pump bowl assembly and shaft should be considered as reducing the overall
volume.

However, the amount of water that can be pumped out of a well at any given time is limited by the
size of the static head and the well recovery or well flow rate, and of course by the pump rate,
the gpm that the pump itself can or is set to deliver.

The capacity of the well pump casing alone is not the only factor to be considered. People
sometimes confuse things by describing what we call the well “flow rate” as the “water quantity”
available from a well. They are different.
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You could have a great well waterflow rate — say 20 gpm — but if the water will only run at that
rate for five minutes before you run out, the well has a very poor water quantity (5 minutes x 20
gpm = 100 gallons of water), and it is not a satisfactory well for fire protection.

A true well flow rate is not what we can measure in the building over five minutes; it is the ability
of a well to deliver a sustained waterflow rate over a longer period, usually measured over 24
hours. For fire protection purposes, if relying solely on the well’s performance, the flow rate shall
be sustained for seven, 10 or 30 minutes, depending on the NFPA sprinkler design standard that is
being used.

If the well is not capable of supplying the flow rate or required amount on its own, a combination
system can be employed, where the flow rate and quantity from the well are added to a storage
tank inside the building, and the combined capacities are used to meet the water supply
requirements.

For example, if a well can provide a sustained output of 8 gpm for 20 minutes, the total output is
160 gallons. This quantity is not adequate to supply most currently designed sprinkler systems.

If the sprinkler system needed 320 total gallons at a flow rate of 32 gpm, this sample well could
be combined with a 160-gallon storage tank and a separate booster pump to achieve the fire
protection demand.

Volume
Well capacity | 160 gallons
Storage tank 160 gallons
Combined 320 gallons

The booster pump would have to be sized to deliver at least 32* gpm at a pressure needed to
overcome the influence of friction in pipe and elevation differences.

(*Additional flow is required to fill the sprinkler system distribution pipe between the pump and
the flowing sprinklers, so the actual pump output may be in the area of 35 gpm or more depending
upon the size of the sprinkler system.)
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APPENDIX C

WELL DRILLER’S REPORT EXAMPLE
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RESIDENTIAL SPRINKLER PLAN REVIEW

UNIT 3
PIPE, VALVES AND TRIM

TERMINAL OBJECTIVE

The students will be able to:

3.1 Evaluate the residential sprinkler system pipe, valves and trim components and the design for compliance
with national standards.

ENABLING OBJECTIVES

The students will be able to:
3.1 Identify the location of components in a residential sprinkler system.
3.2 Differentiate types of unlisted and listed pipe.

3.3 Evaluate head-loss values caused by domestic water meters from a sample flow characteristic curve.




PIPE, VALVES AND TRIM
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PIPE, VALVES AND TRIM

¥ 5

=

FEMA Adminstrdton

UNIT 3:
PIPE, VALVES AND TRIM

Slide 3-1

TERMINAL OBJECTIVE

Evaluate the residential sprinkler system
pipe, valves and trim components and the
design for compliance with national
standards.

Slide 3-2

ENABLING OBJECTIVES

+ Identify the location of components in a
residential sprinkler system.

+ Differentiate types of unlisted and listed
pipe.

+ Evaluate head-loss values caused by
domestic water meters from a sample
flow characteristic curve.

Slide 3-3
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L. SPRINKLER SYSTEM TYPES

SYSTEM TYPES

+ Wet.

— Where temperatures
above 40 F (4.4 C)
are maintained.

* Dry.

— Must have sprinklers
listed for dry pipe
systems.

Three major categories of sprinkler system types are recognized by national residential
design and installation standards.

A. Wet pipe: a system employing automatic sprinklers connected to a piping system
containing water so that water will discharge immediately from sprinklers opened
by heat from a fire.

1. Required design where sprinkler pipe can be maintained at 40 F (4.4 C) or
greater.

2. For installations where pipe cannot be maintained at 40 F (4.4 C) or greater,
the following options are available.

B. Dry pipe: a system employing automatic sprinklers that are attached to a piping
system that has air or nitrogen under pressure, the release of which permits the
water to open a valve known as a dry pipe valve, and then water fills the pipe and
flows out of the open sprinkler.

1. Sprinklers on a dry pipe must be specifically listed for dry pipe use (e.g.,
Tyco 2234 Upright/Pendent or 2334 Horizontal Sidewall). Its use must be
approved by the code official.

2. Dry pipe systems must be capable of delivering water to the system’s most
remote sprinkler within 15 seconds of sprinkler operation.
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SYSTEM TYPES (cont'd)

* Preaction.

— Shall have sprinklers listed

for dry pipe systems.
* Antifreeze.

— National Fire Protection
Association (NFPA) 13D,
Standard for the Installation
of Sprinkler Systems in
One- and Two-Family
Dwellings and e
Manufactured Homes. \

— Pre-mixed.

— Underwriters Laboratories (UL)-listed.

Slide 3-5

Preaction: a system employing automatic sprinklers that are attached to a piping

system that has air that might or might not be under pressure, with a supplemental
detection system (smoke) installed in the same areas as the sprinklers.

There are three acceptable preaction operating modes.

C.
1.
2.
3.
D.

A single interlock system, which admits water to sprinkler piping upon
operation of detection devices.

A noninterlock system, which admits water to sprinkler piping upon
operation of detection devices or automatic sprinklers.

A double interlock system, which admits water to sprinkler piping upon
operation of both detection devices and automatic sprinklers.

Double interlock preaction systems shall be capable of delivering water to
the system’s most remote sprinkler within 15 seconds of sprinkler
operation.

Antifreeze: a wet pipe system containing a chemical solution intended to prevent

water from freezing.

1.

Used as an option where ambient temperature may be less than 40 F (4.4
C), making them an option for cold environments, especially in attics or
small, unheated spaces.

Other solutions, such as tenting insulation over the pipes as illustrated in
National Fire Protection Association (NFPA) 13D, Standard for the
Installation of Sprinkler Systems in One- and Two-Family Dwellings and
Manufactured Homes, and 13R, Standard for the Installation of Sprinkler
Systems in Low-Rise Residential Occupancies, installing pipe in warm
spaces, using listed heat-tracing equipment, or the use of dry pipe or
preaction systems are recommended by the NFPA.
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When using post-chlorinated polyvinyl chloride (CPVC) pipe, only food-
grade glycerine (chemically pure or United States Pharmacopoeia 96.5%)
may be used in antifreeze solution.

a. Diethylene, ethylene and propylene glycols are specifically
prohibited by the pipe manufacturer due to chemical reactions that
may cause the pipe to leak.

b. Propylene glycol may be used in copper or steel pipe systems.

Antifreeze systems connected to municipal-type water supplies must
comply with any local or state health requirements.

This generally includes one or more cross-contamination control devices,
also known as backflow preventers.

If the antifreeze portion is not isolated from the wet pipe system by cross-
contamination prevention, it must have a drop loop or U-loop in accordance
with NFPA 13D.

Antifreeze solutions must be pre-mixed at a factory.

The maximum allowable concentration of glycerine for a new system is
48% by volume (50% in existing systems), and the maximum allowable
concentration of propylene glycol for a new system is 38% by volume (40%
in existing systems).

All factory pre-mixed antifreeze solutions used in NFPA 13, Standard for
the Installation of Sprinkler Systems, and 13R systems shall be provided
with a certificate indicating the type of antifreeze, the concentration and the
freezing point.

For annual antifreeze testing and replacement recommendations, refer to
NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-
Based Fire Protection Systems.
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. RESIDENTIAL SPRINKLER SYSTEM COMPONENTS

SPRINKLER SYSTEM
COMPONENTS OVERVIEW

* Valves.

e Alarm.

* Pipe.

* Water meters.
+ Hangers.

Slide 3-6

A. Residential sprinkler systems require very few components to control and deliver
water. Some of this is by design.

1. Reduces the number of sprinkler components in the system, thereby
reducing the installation and maintenance costs.

2. Reduces the number of potential “failure points,” such as inadvertently
closed valves.

CONTROL VALVES

* Indicating and non-indicating.
— For combined domestic/fire.
— Control valve must shut off
both.

B. Water supply control valves. There are two predominant types of control valves
used in fire protection system design.

1. Indicating valves that enable one to determine their open/closed status by
visual check. These include:

a. Outside stem and yoke (OS&Y).
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b. Post indicator valve (PIV).

- Not commonly used on small residential systems.
c. Wall indicator valve (WIV).

- Not commonly used on small residential systems.
d. Quarter-turn valve.

- These may include some ball valves.

e. Butterfly valve.
2. Valves that control water supplies must be indicating types.
3. Non-indicating valves require manual operation to determine if they are

open or closed. These include:
a. Globe valve.

b. Hose bib valve.

C. Valves that perform other functions (but do not control supply) may
be non-indicating.

Water flow test valves.

- Drain valves.

KNOWLEDGE CHECK

Identify the two main types of water supply
control valves. Select all that apply.

A. Quarter-turn valve.
B. Half-turn valve.

C. Indicating valve.

D. Non-indicating valve.

Slide 3-8
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4. If the water supply is a common domestic/sprinkler supply, any control
valve must be arranged to shut off both the domestic and sprinkler water
supply, or have supervisory alarms.

Reduces possibility of inadvertent shut-off.

CONTROL VALVES (cont'd)

* Multipurpose
sprinkler system
may not have
control valve

unless:
— Electronically
supervised.
— Locked in open
position.
5. Sprinkler system piping may not have a separate control valve unless it is
supervised by:
a. Alarm to central, proprietary or remote station service.
b. Local alarm that sounds at a constantly attended location.
C. Valves are locked in the open position.
CHECK VALVES

Allows water flow in one direction only.

* Found in water meters and other cross-
contamination control devices.

* Not required by standards
unless connected to potable
system and antifreeze is
used.

Slide 3-10

6. A check valve is a directional valve that allows the flow of water in only
one direction. The flow direction is indicated with an arrow embossed on
the valve housing.
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a. Check valves may be used to isolate portions of pipe.

b. Generally, check valves are used in water meter assemblies or as
part of cross-contamination control between static water in a
sprinkler pipe and potable water for domestic use.

- Cross-contamination control is not a requirement of the
NFPA sprinkler standards, but is left to the discretion and
regulations of the water purveyor having jurisdiction on the

supply.

-- Cross-contamination control is not required on
stored water supplies that serve only the fire sprinkler
system.

- Cross-contamination control is required when a sprinkler
system designed in accordance with International
Residential Code (IRC) P2904 is connected to a potable
supply and the sprinkler system has a Fire Department
Connection (FDC).

-- If the system contains chemical additives and is
connected to a nonpotable secondary water supply,
the potable water supply shall be protected against
backflow by a reduced pressure principle backflow
preventer.

-- If chemical additives are added to only a portion of
an automatic fire sprinkler (e.g., attic or unheated
garage), the reduced pressure principle backflow
preventer may be located where it isolates only that
part of the system.

- The design and type of cross-contamination control
is at the discretion of the water purveyor having
jurisdiction on the supply.
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DRAIN AND TEST APPARATUS

+ All systems shall have a
drain valve.

— Should drain to adequate
location to handle water
discharge.

- Water discharge flows

back into tank for stand-
alone systems.

Slide 3-11

Purpose is to drain the system for maintenance and sprinkler

Drain shall be at least 1 inch in diameter for NFPA 13R design
systems. Size not specified for NFPA 13D or IRC P2904 system:s.

One-half-inch drain permitted for trapped portions of dry pipe
systems that are subject to freezing in NFPA 13R. Size not specified

No specific requirement for where water can be drained. It is
recommended that it drain to the outdoors or a large capacity floor
drain. If a drain valve is used to test the water flow alarm on a stand-

C. Drain valves, test valves and assemblies.
1. Sprinkler systems shall have a drain located on the system side of the control
replacement.
for NFPA 13D or IRC P2904 systems.
Drain must have a control valve (can be non-indicating).
alone system, it must drain back into the storage tank.
2.

NFPA 13R systems require a test connection to verify the adequacy of the
water supply, as well as to test the required local water flow alarm.

The test connection must have at least a 1-inch diameter and have a
control valve (may be non-indicating).

Combination drain and test assemblies are permitted. Where both
are installed, a separate test valve is not required.
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DRAIN AND TEST APPARATUS
(cont’d)

+ May be combined with flow test valve, if
water flow alarm is provided.

Slide 3-12

3. Where water flow alarms are provided on NFPA 13D and IRC P2904
designs, inspector’s test connections should be installed at locations that
allow flow testing of water supplies, connections and alarm mechanisms.

a. The inspector’s test connection orifice will be equal to or smaller
than the smallest sprinkler installed in the system if sprinklers have
a K-factor smaller than 5.6.

b. Verify sprinkler size from the sprinkler manufacturer’s catalog or
technical bulletin.

c. Some water flow test assemblies are included as a combination “test
and drain” apparatus.

PRESSURE GAUGES

* NFPA 13D and TR & '
International ‘ I
Residential Code
(IRC) P2904 do not
require one on wet
pipe.

— Air pressure gauge
required on dry
pipe and/or pressure
tank systems.

Slide 3-13

D. Pressure gauges (water).

I. NFPA 13D and IRC P2904 do not require water pressure gauges on wet
pipe systems.
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a. NFPA 13D requires an air pressure gauge on dry pipe systems.

b. Where a pressure tank is used for water supply, a pressure gauge is
required to indicate tank pressure.

PRESSURE GAUGES (contd)

« NFPA 13R, Standard for
the Installation of
Sprinkler Systems in
Low-Rise Residential
Occupancies: on
supply and
system sides
of main

control valve. ‘@‘-

Slide 3-14

2. NFPA 13R requires a pressure gauge on the supply side and system side of
the main control valves. Pressure gauges are used for visual checks of
system status and to evaluate water supply performance during main drain
tests.

KNOWLEDGE CHECK

What do NFPA 13D and IRC P2904 require
on dry pipe systems but not on wet pipe
systems?

A. Control valve.
B. Check valve.
C. Pressure gauge.
D. Water flow alarm.

Slide 3-15
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SUPERVISORY/WATER FLOW

+ Supervisory not required when combined
domestic/fire service.

* NFPA 13D/IRC P2904

do not require water S

flow if building is

provided with smoke J50 3]

detection. e
E. Supervisory and water flow alarms/switches.

1. NFPA 13R, 13D and IRC P2904 do not require supervisory (tamper) alarms
if the domestic and sprinkler systems are supplied by the same source.

2. If a separate sprinkler control valve is provided, it must be supervised by:
a. Alarm to central, proprietary or remote station service.
b. Local alarm that sounds at a constantly attended location.
C. Valves are locked in the open position.

3. NFPA 13D does not require a water flow alarm/switch if dwelling units are
provided with smoke alarms or detectors in accordance with NFPA 72,
National Fire Alarm and Signaling Code®.

4. IRC does not require a water flow alarm/switch. Smoke alarm installation

requirements are included in other parts of the code.

SUPERVISORY/WATER FLOW

(cont’d)

* NFPA 13R requires
water flow alarm.

— If building has fire

alarm system, it

shall be connected.

Slide 3-17
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SUPERVISORY/WATER FLOW
(cont’d)

Riser diagram: Tyco 513 D/R
\: \/ 3 1/2" GAUGE
(F' S:)

I" DRAIN VALVE ——— L/

PIPED TO EXTERIOR i L

W/ 7/16" ORIFICE I To1n

AT DISCHARGE & ( FLOW SWITCH

"1y | =—BALL CONTROL VALVE
CHAINED & PADLOCKED OPEN

0 ACME SPRINKLER TO START HERE
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5. NFPA 13R requires a local water flow alarm/switch.

a. If the building has a fire alarm system, a local water flow alarm must
be connected to it.

b. Water flow alarm switch installation must be downstream of the
main control valve. A water flow alarm, unless part of a listed
assembly, should be at least 24 inches downstream of the main
control valve.

ALARM

Alarm to notify occupants that water is

flowing.

» Required only if no smoke alarms.

+ Installed in accordance
with NFPA® 72, National
Fire Alarm and Signaling
Code, and manufacturer’s 2 191
specifications.

« Bell, siren or horn.

®
WHEN BELL RINGS

Slide 3-19
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FIRE DEPARTMENT
CONNECTION

feet.

* Not required for NFPA 13D/IRC P2904.
« NFPA13R.
— When building is accessible
to fire department.
— More than 2,000 square

— More than one story.

Slide 3-20

F. FDC.

An FDC is not required for NFPA 13D or IRC P2904 design sprinkler
systems.

For NFPA 13R designs, at least one FDC is required on multifamily
buildings that are:

a. Accessible to the fire department.
b. More than 2,000 square feet.
c. More than one story in height.

For 13R designs, the FDC shall be at least 1 1/2 inches in diameter and
equipped with hose threads matching the local fire department standards.

For NFPA 13 designs, the FDC shall be at least one inlet (2 1/2 inches in
diameter) and equipped with hose threads matching the local fire

department standards. Dual inlets are often preferred.

A single inlet is permitted when riser size is 3 inches in diameter or less.
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FIRE DEPARTMENT

CONNECTION ARRANGEMENT

* Check valve
direction.

* Located past control

valves.

* Pressure test entire
system to handle

fire department
pumping pressure.

Slide 3-21

WATER METERS/BACKFLOW

* Not required as
part of sprinkler
design standards.
— Check with local

water purveyor.

Slide 3-22

G. Water meters and backflow prevention devices.
1. Not required as part of sprinkler design standards.
a. Left to the discretion and regulations of the water purveyor having

jurisdiction on the supply.
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WATER METERS/BACKFLOW

(cont’d)

* Can have serious
negative effect on
water flow due to
friction loss (as flow
increases, so does
friction loss).

— Meter manufacturer
for loss values.

Slide 3-23

b. Can have a serious negative effect on water flow due to friction loss
through the meter.

- This pressure loss is called “head” loss and varies by meter
type, size and manufacturer.

- Always refer to the manufacturer’s product literature
(catalog “cut sheets” or technical bulletins) to identify the

meter’s influence on flow.

2. Remember that as flow increases, so does friction.

WATER METER INFLUENCE
(SAMPLE)

Pressure Loss (psi) in Various Meter Sizes

Meter size 18 23 26 31 39 52
(in.) gpm | gpm | gpm | gpm | gpm | gpm
5/8 9 14 18 26 * *
3/4 4 8 9 13 * *

1 2 3 3 4 6 10
11/2 ** 1 2 2 4 7
2 *% *k *k 1 2 3

* Above maximum flow of commonly available meters.
** Less than one pound per square inch (psi).

From NFPA 13D.

Slide 3-24
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Pressure Loss (psi) in Various Meter Sizes

Flow in GPM
Meter size (in.) | 18 13 26 31 39 52
5/8 9 14 18 26 * *
3/4 4 8 9 13 * *
1 2 3 3 4 6 10
11/2 ok 1 2 2 4 7

* Above maximum flow of commonly available meters.
**Less than 1 pounds per square inch (psi).

WATER METER INFLUENCE

(SAMPLE) (cont'd)

Neptune Model T-10 5/8-inch domestic meter loss

£90

552

\

138
—

18 19 20US gpm

295 an 286 431 454 md/h

Slide 3-25

KNOWLEDGE CHECK

True or false: Water meters are required as
part of sprinkler design standards. Explain

your answer.

Slide 3-26
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. SPRINKLER SYSTEM DISTRIBUTION AND PIPING

DISTRIBUTION PIPE

+ May be one ora
combination of:
— Black iron or steel. |
— Type K, L or M copper. ||
+ Plastic. L
— Post-chlorinated
polyvinyl chloride
(CPVC).
— Cross-linked
polyethylene (PEX).

Slide 3-27

A. There are a variety of materials that can be used for sprinkler system distribution
piping. The design and installation standards describe four major types, but new
materials and technologies may be used if they are listed.

1. Whatever piping material is selected, it is expected to be in compliance with
the locally adopted plumbing code, especially if the system combines
potable and fire protection supplies.

2. The materials described here may be used for underground supply, as well
as aboveground distribution piping.

3. Pipe diameter sizes will be established by the sprinkler system’s hydraulic
demand.

BLACK IRON OR STEEL

» Schedule 40, 30,
10, 7 or 5.
* May be installed

exposed.
— Typical unfinished
basement.

Slide 3-28

B. Black iron or steel.
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1. Allowed in NFPA 13, 13D and 13R designs; not recognized in the scope of
IRC P2904 systems.

Used for wet, dry or preaction systems.

2. Does not have to be listed if it meets specific ASTM material and dimension
standards outlined in the standards.

3. Pipe sizes range from 3/4 inch to 2 inches in diameter, depending on system
design.
4. May be welded, threaded or grooved for joining pipe sections.

a. NFPA 13D allows Schedule 10 steel pipe to be joined with
mechanical grooved couplings.

b. NFPA 13R prohibits cut grooves for fittings on pipe less than
Schedule 30 thickness and 8 inches or larger in diameter.

c. NFPA 13R prohibits cut grooves for fittings on pipe less than
Schedule 40 thickness and less than 8 inches in diameter.

COPPER

+ Types K, L, M.
— IRC P2904 (prescriptive method)
recognizes type M only.
+ May be installed exposed.
— Typical unfinished S
basement.
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C. Types K, L and M copper.
1. Allowed in NFPA 13, 13D, 13R and IRC P2904 systems.
a. Wet pipe, dry pipe or preaction systems.
b. IRC P2904 recognizes only type M copper when using the

prescriptive design option that will be explained in Unit 5: Verifying
Sprinkler Coverage and Hydraulic Design.
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2. Does not have to be listed if it meets specific ASTM material and dimension
standards outlined in the standards.

a. Type K copper has the thickest wall dimensions and is used
predominantly in underground burial.

b. Type L is for general purpose use.

c. Type M has the thinnest walls and is used for drainage and other
low-pressure applications. Some plumbing codes do not permit type
M.
3. Pipe sizes range from 3/4 inch to 2 inches in diameter, depending on system
design.
4. Joints on wet pipe systems shall be soldered or brazed. Joints on dry pipe

and preaction systems shall be brazed.

CHLORINATED POLYVINYL
CHLORIDE

Generally sized 3/4
to 1 1/2 inch.
Permitted to be
installed on a
smooth, flat,
horizontal ceiling.
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D.

CPVC.

1. Allowed in NFPA 13, 13D, 13R and IRC P2904 systems.

a. Wet pipe systems only.

b. Always verify compatibility with other construction products. (See
Appendix B: Identified Compatibility Problems with CPVC Pipe in
this unit.)
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CHLORINATED POLYVINYL
CHLORIDE (cont’d)

+ Sprinkler protection.
— Special cases (solid wood joists and quick
response sprinklers (QRSSs)).
— Refer to manufacturer’s literature.
— Changing conditions and listings.

Slide 3-31

2. Must be installed in accordance with their listings and manufacturer’s
installation requirements.

3. Does not have to be listed for fire sprinkler service if it meets specific
ASTM material and dimension standards outlined in the standards that
apply to fire protection service.

CHLORINATED POLYVINYL
CHLORIDE (cont'd)

+ Shall have a thermal barrier.
— 3/8-inch wallboard.
— 1/2-inch plywood gypsum veneer.
— Suspended membrane ceiling with lay-in
panels or tiles having a minimum weight of
not less than 0.35 pounds per square foot.

Slide 3-32

4. Compatibility issues.

Numerous issues have been identified with incompatible materials and their
effect on CPVC. Always refer to manufacturer’s installation instructions for
guidance.
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CROSS-LINKED

POLYETHYLENE

+ Size ranges from 1/2 to 2 inches.
 Intended for network combination

systems.

— Must meet National Sanitation Foundation

(NSF) potability standards.
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CROSS-LINKED

POLYETHYLENE (cont’

— Suspended
membrane ceiling

with lay-in panels

or tiles having a
minimum weight of

no less than 0.35

pounds per square
foot.
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E. Cross-linked polyethylene (PEX).

1. Allowed in NFPA 13D and IRC P2904 systems. Wet pipe systems only,
and is listed only for multipurpose systems.

Stand-alone systems require another pipe material: black iron, copper or

CPVC.

2. Must be installed in accordance with their listings and manufacturer’s

installation requirements.

Multipurpose pipe must be listed for potable water in accordance with the

National Sanitation Foundation (NSF).

3. Pipe sizes range from 1/2 inch to 2 inches in diameter, depending on system

design.
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4. Connected to the cold-water distribution in network or looped combination.
When connected to the source of both domestic and fire protection water,
must meet NSF standards for potability.

F. New products.

1. The marketplace is always developing new products, and it is essential that
code officials remain aware of the changes.

2. Pressure-rated polypropylene has been approved by Factory Mutual (FM)
Global for light hazard, wet pipe sprinkler systems but is not yet listed by
Underwriters Laboratories (UL).

KNOWLEDGE CHECK

True or false: Copper pipes can be installed
exposed. Explain your answer.

Slide 3-35
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ACTIVITY 3.1
Identifying Residential Sprinkler System Components
Purpose

Identify specific fire sprinkler components on a drawing.

Directions
Part 1
Working in small groups, refer to the Purple House sprinkler system drawings and identify

where the following components are shown. If none exists, strike a line through the component
name on the list.

o Main control valve:
o Drain valve:

o Flow test valve:

. Pressure gauge:

o Water flow switch:
o Check valve:

Part 2

Answer the following question: What materials are used for the sprinkler distribution pipe and
fittings?
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ACTIVITY 3.2
Identifying Head-Loss Values Caused by Domestic Water Meters
Purpose

Identify head-loss values caused by representative domestic water meters.

Directions

Working in small groups, refer to the sample flow characteristic curves from the samples
provided. For each manufacturer, provide the head-loss value at the corresponding flow in
gallons per minute (gpm).

Manufacturer Model Size Flow in gpm Head Loss in psi
Hersey 400 Series IIS 5/8 inch 15
Jerman DLJ 100 1 inch 45
Jerman DLJ 75 3/4 inch 25
Neptune T-10 3/4 inch 23
Jerman DLJ 50 1/2 inch 15
Neptune T-10 5/8 inch 10
Hersey 400 Series IIS 1 inch 40
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QUICK COMPARISON

NFPA 13 NFPA 13R NFPA 13D/IRC P2904
Scope All occupancies Group R to four stories One- and two-family
P upanci and 60 feet in height townhouses
Coverage Entire building Occupied spaces Occupied spaces
Control mode, pipe .
schedule, hydraulic Life-safety control mode, Life-safety control
. . . . mode, two-head
Sprinkler design design, four-head design, or )
. design, or 0.05
minimum 0.1 gallons per 0.05 gpm/square foot
N gpm/square foot
minute (gpm)/square foot
All appi types, ial in ial in dwelling
Sprinklers residential in dwelling unit and adjacent corridor, unit, other approved
P unit and adjacent other approved types types elsewhere
corridor elsewhere
Water demand System, p;":mmo to 500 +52 gpm +26 gpm
Duration
Fire Department
Connection
(FDC)
Slide 3-38

SUMMARY

FEMA

SUMMARY

US. Fire
Admin

« Sprinkler system types include wet pipe,
dry pipe and preaction.
— Antifreeze is a wet pipe system.

+ Residential sprinkler system components
include water supply control valves, drain
valves, test valves and assemblies,
pressure gauges, alarms/switches, FDC,
and water meters.
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FEMA

SUMMARY (cont'd)

+ Sprinkler system distribution and piping
includes black iron or steel; copper, types
K, L and M; CPVC; PEX; and new
products.

Slide 3-40
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APPENDIX A

DOMESTIC WATER METER EXEMPLARS
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-Hersey-Meters

Features

APPLICATIONS: Measurement of cold water for residential and
small commercial applications where water volumes are low, and
low flow sensitivity is important.

CONFORMANCE TO STANDARDS: Hersey Series 400 115 Water
Meters comply with latest version of ANSI/AWWA Standard C700.
Meters which are manufactured with the EnviroBrass® maincase
option meet the requirements of NSF Standard 61. Each meter is
tested to ensure compliance.

CONSTRUCTION: Hersey 40011S Water Meters consist of three
basic parts: maincase; measuring chamber; and permanently
sealed register. The maincase is made of bronze for long life.
Direction of flow arrows, model and size are cast into each main-
case along the top of each casting for easy indentification. The
bottom cover is epoxy-coated cast iron with a molded plastic liner
separating it from the waterway. Optional plastic and bronze bot-
tom covers are available. The measuring chambers are large for
reduced wear during operation. The measuring chamber, integral
slrainer, nutating disc and thrust roller are thermoplastic, which is
dimensionally stable and will not corrode. The thrust roller moves
smoothly along a stainless steel wear plate to reduce friction
and maintain accuracy. The register box and lid are available in
plastic or bronze. The meter is designed so that the register can
be replaced without removing the meter from the line.

REGISTER: The permanently sealed register has a unique seal
and heat-treated glass to eliminate dirt, moisture infiltration and
lens fogging. An integral tamper-proof locking feature is provided
to resist tampering with the register. The totalizing register has
a straight-reading odometer type display, a 360° test circle with
center sweep hand and a low flow (leak) detector. Standard gearing
is used, making registers interchangeable by size.

All Hersey meter Models have electronic meter reading systems
available for increased reading efficiency (see Meter Reading
Systems.)

OPERATION: Water flows through the meter's strainer where
debris is screened out, The incoming water fills a known volume
of the measuring chamber on one or the other side of a movable
disc that separates the chamber into two sections. As water en-
ters, it moves the disc (nutates), forcing a known volume of water
out of the meter from the opposile side of the disc. The process
repeats as the sections refill and empty in turn. The nutating ac-
tion of the disc is coupled magnetically to the register to indicate
the volume of water that passes through the meter. The large
capacity measuring chamber reguires fewer nutations of the disc
for each gallon measured, which helps 1o limit wear, extend the
life of the meter, and reduce pressure loss.

MAINTENANCE: The Hersey Series 400 115 Water Meters are de-
signed and manufactured to provide long service life with virtually
no maintenance required.

CONMECTIONS: Supplied with external straight pipe threads
(NPSM) per ANSI B1.20.1.

400 Series IIS|

Magnetic Drive Positive Displacement Disc Met

Materials and Specifications
BMODELNUMBER ... 430018, 442118, 452115
B SIZES ... SIB"x1/2°, 5/8"x3/4", 344"13/4", 3M"x1" and 1"x1"

B STANDARDS . e - Manufactured and rested
1o meet or l::u:\:td :ﬂl :q']plu:abl: p.m1$ Df A\\‘QU}\.W& CT00 Standard
EnviroBrass options meet requirements of NSF Standard 61,

B SERVICE ..... cold water measurement with flow in only one direction
H OPERATING FLOW RANGE .. See Chart on page 1.2
BACCURACY .. ... See Chart on page 1.2
B PRESSURE LOSS ... See Chart on page 1.2
B MAXIMUM WORKING PRESSURE ..o 1500 PSI

B TEMPERATURE RANGE .......... 33°F to 100°F Water Temperature
B MEASURING ELEMENT ..... ... Mutating Disc
B DISC NUTATIONS (per Gallonj ......... . 4301S: 49.6,

M’TIS ""24 452018: 11.7

B REGISTER TYPE ................ Swaight reading, permanently sealed,
magnetic drive with low flow indicator. Remote reading units optional.

B METER CONNECTIONS .. P T T2 A
external (NPS\‘I) s::mghl pme lhmar.le pm- ANSIBL.20.1

@ MATERIALS ... Meter case - bronze UNSCE4400; Botom cover -
cast iron ASTM A 126 CL. B; Chamber top/bottom - thermoplastic;
Nutating disc - thermoplastic; Disc pin - stainless steel; Thrust roller

- thermoplastc; Wear plate - stainless steel: Coupling - Ceramic magnet;
Strainer - thermoplastic; Coupling shaft - stainless steel ANSI BIE; Boe-
tom cover bolts - stainless steel ANSIBIE;

Register box and lid - thermoplastic.

B OPTIONS | . Meter case - EnviroBrass® [T UNSCR9520
Boﬂom cover - hmn:': UNSCE4400, EnviroBrass® [1 UNSCE9520

or thermoplastic;

Register box and lid - bronze UNSCE5T00;

AMR Reading Systems

1.1

Rev. 04-06
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400 Series IS

Magnetic Drive Positive Dis

- Sizesbig", 34" and 1"

placement Disc Meters

-Hersey-Meters

Meter Registration
Meter Size Initial Dial* Capacity Initial Dial* Capacity
5/8" 10 Gallons 10 Million 1 Cubic Feet I Million
34" 10 Gallons 10 Million 1 Cubic Feet 1 Million
1" 10 Gallons 10 Million 1 Cubic Feet I Million

*Registration equal o one full revolution of the sweep hand.

Flow Characteristics

Meter Size Typical Low Flow Typical Operating Range | Maximum Continuous
{95% Minimum) (100% = 1.5%) Operation
S5/8" 1/4 GPM 1/2 10 25 GPM 15 GPM
34" 172 GPM 340 35 GPM 25 GPM
1" 34 GPM 2 to 50 GPM 35
Performance
HEAD LOSS - 5/8", 3/4" AND 1" (Figure 1) ACCURACY - 5/8", 3/4", AND 1" (Figure 2)
AWWA AVWA WA -
18 T ] STD. T~ STO. T STD. E
[IETY - - | ] |
w | I
- e : |
& B |——— .I _ I 1 % h
E‘ ‘!'lj Ll / E Hh
o g rd ﬁ—--——_-— Z T e e £/ Bl e B
5 4 y._.f#_ E —
g 2 —1— ” _‘# w
0 5 10 15 20 25 30 35 40 45 50 [ 5 10 15 20 25 30 35 40 45 50

RATE OF FLOW - LS. GPM
MOTE: Performance curves are typical only and NOT a guarantes of performance.

Dimensions and weights

RATE QF FLOW - U.5. GPM

| 3/4" Short | 3/4"x 1"

Meter Size 5/8" | 3 1"

Ends External (NPSM) straight pipe threads

|

|

8
|

A 7-1/2" 9" 7-172" 9" 10-3/4"

B 4-15/16" | 5-11/16" | 5-11/16" | 5-11/16" | 6-5/8" e
c 1-5/8" 1-15/16" | 1-15/16" | 1-15/16" | 2-1/8" A
Width 425" 639"  |6.39" 639" |722" ]
inlet and outlet | 1/2" or 3/4" | 344" 3/4" 1" " 2
Met weighl 4-1/2 B-1/2 B 9 11

Note: Weights are in pounds and are approximate.

14

Rev. 04-06

Copyright 1985 - A subsidiary of Mueser Co,
Printed in US4
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PRODUCT SHEET

ARB® UTILITY MANAGEMENT SYSTEMS™

NEPTUNE

TECHNOLOGY GROUP

SIZES:

©

T-10 METER

5/8", 3/¢", and 1"

T-10 water meters are warranted for
performance. materials, and workmenship.

Every T10 water meter meets or exceeds
the latest AWWA C700 Standard. its
nutating disc, positive displacement
principle is time-proven for accuracy and
dependability since 1832, ensuring maximum utility revenue.

The T-10 water meter consists of three major assemblies: a register, a no-lead high copper alloy
maincase, and a nutating disc measuring chamber.

The T-10 meter is available with a variety of register types. For reading convenience, the register
can be mounted in one of four positions on the meter.

The corrasion-resistant no-lead high copper alloy maincase will withstand most senvice
conditions: intemal water pressure, rough handling, and in-ling piping stress,

The innovative floating chamber design of the nutating disc measuring element protects the
chamber from frost damape while the unique chamber seal extends the low flow accuracy by
sealing the chamber outlet port to the maincass outlet port. The nutating disc measuring element
utilizes corrosion-resistant matenials throughout and a thrust roller to minimize wear

Neptune provides a limited warmranty with respect to its T-10 water meters for performance,
materials and workmanship.

When desired, maintenance is easily accomplished either by replacement of major assemblies
or individual components.

= Register
= Magnetic drive, low torgue
registration ensures accuracy
* Impact-resistant register
* High resolution, low flow
leak detection
= Bayonet style register mount
allows in-line serviceability
= Tampemroof seal pin deters theft
* Date of manufacture, size, and
madel stamped on dial face
= No-Lead Maincase

= Made from no-lead high copper alloy
= ANSI/NSF 61 Centifiad
* Lifetime guarantee
* Resists intemal pressure stresses
and extemal damage
= Handles in-ling piping vaniations
and stresses

= Ne-lead high copper alloy
provides residual value vs. plastic

* Elecirical grounding continuity

Nutating Disc Measuring Chamber

= Positive displacement

= Widest effective flow range for
MAXIMUM revenue

= Proprietary polymer materials
maximize long term accuracy

» Floating chamber design is
unaffected by meter position or
in-line piping stresses

Adaptability to all present and future
systems for ilexibility is available
only with Neptune's ARB® Utility
Management Systems™
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5/8" ACCURACY
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These charts shaw typical meter performance. Individual reswits may vary.
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3/4" PRESSURE LOSS
10 880
1 5
. ] 552
4 F___..—"" L
ot o= o
& A L1 F.m @
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E _-'_"-_r___- =1
e 1 & 3 4 5 6 7 8 9 MW M 12 13 M 16 16 17 18 19 20 N Iz 23 M 325 M 37 23 29 30 US gpm
o 23 E ] 114 1.58 .04 2.50 295 41 11 454 500 545 590 838 881 mih
1" PRESSURE LOSS
10 890
" ——— _-m
ol DS al A
< ] T [ &
"] b
2 ot 480 198
1 =T
o2 4 8 —_10 12 M 16 18 20 22 M 26 28 30 32 M 38 I8 M 42 44 45 ¥ us gpm
o 45 1.36 227 318 409 5.00 590 681 7.72 863 as4 W45 1138 mYh
OPERATING CHARACTERISTICS
Meter Normal Operating Range AWWA Low Flow
Size @100% Accuracy [+1.5%) Standard @ %% Accuracy
5 /2 1o 20 US gpm 1 to 20 US gpm 1/5 US gpm
0.11 to 4. 55 m3/h 0.23 to 4.5 m3/h 0.03 m3/h
e e 1030 US gpm 2 to 30 US gpm 14 US gpm
- 0.17 1o .82 m3/h 0451068m3Mm 0.06 m3/h
1 1 to 50 US gpm 3o 50 US gpm 35 US gpm
0.23 19 11,36 m3/h 0,68 to 11.4 m3/h 0.09 m3/h
DIMENSIONS
Meter A B  GC-Std. C-ARB D-Threeds D-0D E F Weight
Size infmm infmm infmm  infmm  perinch infmm in/mm  in/mm  lbsfkg
S TVe 3% 4% 5% 14 1030 15 2%r 3%
191 92 124 137 26 41 64 1.7
ST Tl 35 47w s nip 1280 155 2% L]
191 92 124 137 13 41 67 18
3 3 4% 5%r 5% nig 1290 17k 1% 6
pra] m 140 148 kx| 48 67 7
YL TY: AYe B2 53w niye 1280 1% 250 ERH
a1 m 140 148 i3 48 67 25
a1t 9 43 B 513/15 1ny: 1626 17/s 23 T
79 m 140 148 41 a8 10 23
(b Wie BYr G330 TN 1 1626 2/ 23 RET
I 165 162 168 1 5 1 a4
1" 0% 62 63 RN 12 1865 2%s  IWfw 1004
273 165 162 168 47 54 Fi | 46
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GUARANTEED SYSTEMS COMPATIBILITY
Al T-10 water meters are guaranteed adaptable to our ARB®V, ProRead (ARE Vi)

meter reading systems without removing the meter from service.

REGISTRATION

ProRead Registration
(per sweep hand revolution) 5" 3" & 1"
10 US Gallons v

v
10 Imperial Gallons v v
1 Cubic Foot ¢ '
v v

v

0.1  Cubic Metre
001 Cubic Meire

Register Capacity

ProRead & E-Coder "

10000000 US Gallons v

10,000,000  Imperial Gallons
v
'
“

o e 1"

1,000,000 Cubic Feet

LN N

100,000 Cubic Melres
10,000 Cubic Metres

E-Coder High Resolution
(B-digit reading) &1

5"
0.1 US Gallons ' 4
4
L4
s

0.1 Imperial Galions

001 Cubic Feet
0.001  Cubic Metres

SN S

I * Centification: ANSI/NSF 61

o = Application: Cold water measurement
AutoDetect, E-Coder™(ARB Vi), E-CoderfR3007, TRICON®/S, TRICON/E3®, and Neptune 2
f = Maximum operating water pressure:
- 150 psi (1034 kPa)

e of flow in one direction

Maximum operating water
temperature; B0°F

Measuring chamber: Nutating disc
technology design made from
proprietary synthetic palymer

= Sizes:
® 58", 508" x 34"
® 3" 30 SL W 1"
1" 1" x1 W
= Units of measure: U.S. gallons, imperial
gallons, cubic feet, cubic metres

Register types:
* Direct reading: Bronze box and
cover (standard)

= Remote reading: ProRead Encoder,
E-Coder™, E-Coder|R300i, TRICON/S,
TRICON/E3

* Reclaim

Bottom caps;

= Synthetic polymer (5/8" only)
= Cast iron

* No-lead high copper alloy

Connections:

* No-lead high copper alloy, straight
or bent

Environmental conditions:

* (perating temperature:
33F to 149°F (0°C to B5°C)

= Storage temperature:
3FF to 158°F (0°C to 70°C)

MNeptune engages in ongoing reseach Bnd devalopment 1o e
and enhanca its preducts. Theselone, Meptune resenves the right o
changs ptodull o SyEtem specilicalions withoul nolice.

Meptune Technology Group Inc.  Neptune Technology Group (Canada) Ltd. Neptune Technology Group Ine.

1600 Alabama Highway 229 7275 Wes1 Credit Avenue Ejército Macional No. 418
Tallassee, AL 36078 Mississauga, Ontario Fiso 12, Desp. 1201-1202
Usa LEN S Col. Chapultepec Morales
Tel: (800} 645-1892 Canada Delegacidn Miguel Hidalgo
Fax: (334] 2831299 Ted: (903 8584211 11570 México, Distrito Federal
Fau: (905) B5E-0428 Ted (528 55203 5294 / (525) 55208 5708

Faw: (525) 552003 6303

PETIEEMALL OULB & Copysight 7008, Nemtune Technology Gooeg ne.  ARH &nd TRICON aie registared trademarts of Naptuna Technology Geouw, int.

NEFRPTUNE

TECHNDLOGY GROUP

neptunetg.com
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DLJ Epoxy Coated Bronze Water Meters
Models DLJ 50, DLJ 75, DLJ 7575, DLJ 100

Description
Operation The DLJ 50, 75, 7575 and 100 are

multijet (inferential) impeller meters. The z =
impeller and magnet are the only moving parts Specifications
in the measuring chamber. The chamber is DLJ 50 DLJ75 ||DLJ 7575 DLJ100
located in a strainer basket, which allows for Characteristics 5:5"“1 518" x 3{4"“: o
high amounts of impurities to be passed through 2 34" 34
the meter without affecting operation. The Flow Rating
impeller movement is transferred by a magnetic | |(gpm) 20 20 30 50
cwplmg. to the hermetically sealed register. Eoninuous Elow = o o .
Compliance The DLJ line of multijets (gpm)
complies with AWWA C708 and ISO 4064 Class
B standards. :;;I’nl':ilal Flow Range 1-20 1-20 2-30 3-50
Installation The meter must be installedin a | [[ow Fiow
clean pipeline, free of any foreign materials. {gpm) Lo 14 L e
Install the meter with direction of flow as YRR T
indicated by the arrow cast into the meter body. || 150 150 150 150
You can install the meter vertically or :
horizontally and with the register facing any Maximum

H— Temperature 122 122 122 122
direction. (°F)
Application The DLJ meter is for use only
with cold water up to 122 degrees F (50 e (b 10 10 10 10
degrees C)
Construction The meter consists of an F,,:Iﬂ:f:; ;aggﬁ;zs} 10 10 10 10
epoxy coated bronze maincase with the size
and flow direction cast into it, an integral
strainer/measuring chamber, a removable dry
hemnetically sealed register assembly and a
secured calibration port (factory tested and set).

DLJ Meter
watermeters.com
the first and still the best online source
for water meters www. watermeters.com
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DLJ Bronze Water Meter from watermeters, com

DLJ Epoxy Coated Bronze Water Meters
Models DLJ 50, DLJ 75, DLJ 7575, DLJ 100

Direct Read Register The register is Pulse Output The DLJ line is available with a dry Maintenance The
contained in a hermetically sealed nylon casing contact reed switch pulse output. This requires external register assembly is easily
with a Smm tempered glass lens. The totalizer DC power, 4 watts, 30VDC maximum. Contact closureis  removable and

wheels are large and easy to read and the sweep 1 pulse per gallon. replaceable if needed.
hand is designed not to interfere with the The integral strainer on

odomaoter reading. The register's circumference the measuring assembly

shows individual gallons down to increments of prevents foreign debris
tenths of gallons, for precision reading. The large damage and can be
red spinng trickle indicator is excellent for leak removed and flushed

detection. Each register clearly show's it's clean if merited.

applicable meter size.

Magnetic Drive The
magnetic drive design
facilitates coupling
between the measuring
chamber and the register
assembly. The coupling
will remain unless the flow

rates are higher than
A B i _f recommended
= 3
P g e f P
2! [5 / ?_,," v .—‘. )
¥ 3 -
Fa ] F & & A
5 FA 4 A Connections Meter casing spuds conform to ANSI B2.1 and have external
: F Lol Pl straight threads (referred to as non-tapered meter threading). All meters come with
g T Fa P full bronze meter coupling sets bringing you to Male NPT.
3 C .':” '.’“.,o-""fp
s R T T T B
Rabe of Flaw—G PR
| Size |
DLJ 60 DLJ 75 DLJ 7575 DLJ100
| Specifications ”m*:m" s.re."xsu"l 20d" 34" b |
) [ | 77 J[v ][ woue |
[Feight |[ ave J[ave [ ave ][ swe ]
o et h 334 334 EETS 4178
e ] MEEZ | MEET | =]
L
% P i
| ] e oo JL + JL+ I+ [ = |
:
5., i HOATR GO0
mo
i T s

R

DLJ Meter

Daniel L. Jerman Co.
275 Railroad Place

Hackensack, MNJ 07601

Phone 800.654.3733

Fax 201.487.3953

International Fhone 201.487.7444

email. sales@watermeters.com
www.watermeters. com
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APPENDIX B

IDENTIFIED COMPATIBILITY PROBLEMS WITH
CPVC PIPE
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Identified Compatibility Problems with CPVC Pipe

Source: Harvel Blazemaster

Thread Sealants: Some thread paste sealants contain solvents, oils or other chemical additives
that can cause damage to CPVC. Only compatible thread sealants and tapes should be used with
CPVC.

Fire Stop Materials: Some fire stop sealants contain solvents, plasticizers or other chemical
additives that can cause damage to CPVC. Only compatible fire stop materials should be used with
CPVC.

Antifreeze Solutions: DO NOT USE GLYCOL BASE ANTIFREEZE SOLUTIONS. The use of
improper antifreeze solutions such as ethylene glycol, propylene glycol and/or contaminated
glycerin solutions can cause stress cracking of CPVC resulting piping system failure. Antifreeze
solutions of U.S.P. or C.P. grade GLYCERIN are acceptable for use with CPVC fire sprinkler
products.

Soldering/Hot Work: Soldering of metallic components in close proximity to CPVC piping will
cause damage to CPVC piping systems. Direct contact with heat (open flame), solder, and
soldering flux is not recommended. These types of products should be isolated from direct contact
with CPVC piping products. CPVC contact with solder flux can cause cracks, leaks and breaks in
the piping system. Any CPVC pipe or fittings that have solder flux on them (as identified by
staining or discoloration of the pipe and fittings) should be removed and replaced with new CPVC
materials.

Flexible Wire: Direct contact with flexible wire and cable should be avoided as the insulation for
the wire and cable can contain plasticizers that can cause CPVC piping systems to crack, leak or
break. The finished installation should be inspected to verify that the fire sprinkler system is not
being used to support wire or cable, and that runs of wire and cable have not been pulled over the
installed CPVC system. Additionally, the CPVC piping systems should not be supported with
electrical cable or flexible wiring, and all hanger support recommendations should be followed.

Steel Pipe Transitions: Transitions from steel pipe to CPVC pipe can be made through a variety
of methods such as threaded, flanged, and grooved transition components. Occasionally, the steel
pipe may contain residual oils that were used to aid in the metal cutting process. Some of the oils
used for this purpose may be incompatible with CPVC. These cutting oils should be removed from
the steel pipe prior to connecting to CPVC pipe by fully cleaning the inside and outside of the pipe
before it is assembled in the fire sprinkler system. Care should be taken when selecting cleaning
agents to avoid further contamination of the pipe with such elements as surfactants. If cutting oil
is used consult with the manufacturer of the cutting oil for a specific recommendation as to
compatibility with CPVC.

Antimicrobial Coatings on Metallic Piping: Recently concerns have been raised regarding the
use of certain antimicrobial coatings found on some steel pipe. Recent information indicates that
certain antimicrobial coatings contain environmental stress cracking agents that can be detrimental
to CPVC.
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In addition, the use of aftermarket antimicrobial coatings shall not be used to apply to untreated
steel pipe that is used in conjunction with CPVC, unless that coating has also proven to be
compatible with CPVC.

Paint: Oil or solvent-based paints may be chemically incompatible with CPVC. Water-based
acrylic or latex paint is the preferred paint to use on CPVC pipe and fittings. Approval from the
Authority Having Jurisdiction shall be obtained prior to covering/painting the markings on the
product (i.e. product identification, listing marks, etc.) and to change color of the pipe and fittings
from its identifiable orange.

Polyurethane (Spray-On) Foams: The chemical compatibility of polyurethane foams with
CPVC is currently under investigation by CPVC material suppliers. This process may take some
time to complete. Therefore, at this time, we cannot say whether such products are compatible
with CPVC. In addition to a potential chemical compatibility concern, it is known that when
polyurethane foams are not properly applied there is the potential for excess heat that can lead to
ballooning of the pipe and a subsequent failure. Exothermic reactions can occur during application
of the foam that can generate excessive heat causing softening and failure of the CPVC pipe. It is
recommended that the CPVC pipe be isolated from direct contact with spray foam insulation until
more definitive information becomes available.

Cooking Oils and Grease: When CPVC pipe is installed in kitchen areas the pipe shall be
protected from contact with grease or cooking oils. Certain cooking oils can cause the CPVC
piping to crack, leak or break when applied to the piping system. Consideration shall be given to
not only protecting the pipe from direct contact with cooking oils and/or grease, but also contact
that may occur from airborne grease or oil from the environment such as cooking. Exposed piping
in areas where CPVC pipe might come in contact with cooking oils and grease should be protected
using a soffit system or with a complete coating of high quality water based paint that fully protects
the piping system.

Rubber and Flexible Materials: CPVC is typically not compatible with rubber and flexible
plastic materials as these materials often contain certain types of plasticizers which when placed
in contact with CPVC can cause the piping system to crack, leak or break. (Incompatible
plasticizers include, but are not limited to, phthalates, adipates, trimellitates, dibenzoates, etc.)
Incompatible rubber and flexible plastic materials can be found in hoses and tank linings and in
the fluids that come in contact with them.

Spray-On Coatings: Certain types of spray-on coatings that form a peelable film to protect
fixtures during construction may be incompatible with CPVC. Care should be used to protect
exposed piping from over-spray when this type of protective coating is applied.

Termiticides and Insecticides: When performing installations underslab or where the presence
of insecticides or termiticides is likely, care should be taken to isolate CPVC pipe from direct
contact with large quantities (what is the quantity) of these chemicals. CPVC can be damaged
when termiticides or insecticides are injected into the annular space between the pipe wall and
sleeving material trapping the termiticide against the pipe wall. Termiticide applications per label
instructions in an open-air environment, such as slab pretreat applications, should not pose a
problem. However, puddling of termiticides on or near CPVC pipe may cause failures. In areas
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where puddling is more likely, such as areas near tub boxes and retreat applications, extra care
should be taken to avoid puddling of termiticides. Before using an insecticide or termiticide, be
sure to consult the manufacturer’s installation guide for proper application instructions.

Mold Abatement and Fungicides: Building restoration projects used to repair water damage
often include the use of mold abating products such as fungicides. These products can damage
CPVC piping systems and can cause cracks, leaks, or breaks in the system. When performing
repairs or modifications care should be taken to isolate the CPVC piping system from direct contact
with fungicide products. When repairs are made to an existing system, and the possibility exists
that fungicides will be applied to treat damp drywall and wood framing surrounding the repair site,
exposed piping should be sleeved with a compatible plastic sleeves or pipe insulation material to
prevent direct contact of the fungicide with the CPVC piping system.

For more information, refer to the Lubrizol site at:

https://www.lubrizol.com/CPVC/FBC-System-Compatible-
Program/System-Compatible-Product-Finder
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APPENDIX C

CORROSION ISSUES WITH METALLIC PIPE AND
TUBE

SM 3-49



PIPE, VALVES AND TRIM

This page intentionally left blank.

SM 3-50



PIPE, VALVES AND TRIM

Corrosion Issues with Metallic Pipe and Tube

Corrosion is the chemical or electrochemical reaction between a material, usually a metal, and its
environment that produces a deterioration of the material and its properties.

Microbiologically influenced corrosion (MIC) is corrosion brought about by the presence and/or
activities of microorganisms in biofilms on the surface of the corroding material. These
microorganisms can influence corrosion by effects such as differential aeration cells or the
production of corrosive species, such as mineral and organic acids, ammonia, and the reduction of
sulfate to sulfide.

Electrochemically influenced corrosion is corrosion that occurs on contact with water (and
moisture in the air), acids, bases, salts, oils, aggressive metal polishes, and other solid and liquid
chemicals. Metals will also corrode when exposed to gaseous materials like acid vapors,
formaldehyde gas, ammonia gas and sulfur-containing gases.

Galvanic corrosion is accelerated corrosion of a metal because of an electrical contact with a
more noble metal (or nonmetallic conductor in a corrosive electrolyte). A “noble metal” is a metal
with a standard electrode potential that is more noble (positive) than that of hydrogen, including
ruthenium, rhodium, palladium, silver, osmium, iridium, platinum and gold.

The resistance of all grades of copper to atmospheric corrosion is good. The metal develops
adherent protective coatings, initially of oxide, but subsequently thickening to give a familiar green
patina on roofs and the dark brownish color of bronze statuary.

Copper is largely unaffected by potable water, so it is widely used for tubes carrying domestic and
industrial water.
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RESIDENTIAL SPRINKLER PLAN REVIEW

UNIT 4:

SPRINKLERS AND SPRINKLER LAYOUT

TERMINAL OBJECTIVE

The students will be able to:

4.1

Evaluate the residential sprinkler system’s overhead pipe, sprinklers and design for compliance with national
standards and codes.

ENABLING OBJECTIVES

The students will be able to:

4.1

4.2

4.3

4.4

4.5

Evaluate pipe configurations used for water distribution.
List where the national standards permit omissions from sprinkler coverage.
Describe the following distribution arrangements: tree, grid, loop and network.

Differentiate the type and location of sprinkler pipe hangers and restraints, as well as sprinkler types and
Sprinkler Identification Numbers (SINs).

Explain the requirements for thermal protection for nonmetallic pipe and the different performance
characteristics between property protection and residential sprinklers.
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FEMA AdRinisasior

UNIT 4:

SPRINKLERS AND

SPRINKLER LAYOUT
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TERMINAL OBJECTIVE

Evaluate the residential sprinkler system’s
overhead pipe, sprinklers and design for

compliance with national standards and

codes.

Slide 4-2

ENABLING OBJECTIVES

» Evaluate pipe configurations used for
water distribution.

+ List where the national standards permit

omissions from sprinkler coverage.

» Describe the following distribution

arrangements: tree, grid, loop and
network.

Slide 4-3

SM 4-3



SPRINKLERS AND SPRINKLER LAYOUT

ENABLING OBJECTIVES

(cont’d)

+ Differentiate the type and location of
sprinkler pipe hangers and restraints, as

well as sprinkler types and Sprinkler

Identification Numbers (SINs).

» Explain the requirements for thermal

protection for nonmetallic pipe and the
different performance characteristics

between property protection and residential

sprinklers.

Slide 4-4

L. SPRINKLER SYSTEM LAYOUT

A. The types of configurations include tree, grid, looped and networked.

SYSTEM LAYOUTS

+ Tree. -

| .

—e

Plan view. l

Slide 4-5

1. Tree.

Single-feed main that distributes water to the system through progressively
smaller cross mains and branch lines, usually terminating with sprinklers on
a dead-end pipe.
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SYSTEM LAYOUTS (contd)

e Grid.

. Plan view.

Slide 4-6

2.

Grid.

a.

Parallel cross mains are connected by multiple branch lines.

Branch lines are generally all the same size.

NETWORK OR LOOPED

o ]

e

\

'\

o—1

-

l\\ _\
¢ »a
3. Loop.
a. Multiple cross mains are tied together to provide more than one path
of water flow to operating sprinklers.
b.

Branch lines are not tied together but usually terminate with
sprinklers on a dead-end pipe.
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NETWORK SYSTEM

« AquaSAFE™.
* Network.

— Greater than or

equal to 1/2-inch
cross-linked

polyethylene

(PEX).

Slide 4-8

4. Network (National Fire Protection Association (NFPA) 13D, Standard for
the Installation of Sprinkler Systems in One- and Two-Family Dwellings
and Manufactured Homes).

a. A combination system, which supports both the domestic water
supply and the sprinkler system, where each sprinkler is supplied by
a minimum of three separate paths:
- One goes back to home run.
- One 1/2-inch connection between sprinklers.

b. The premier characteristic of a combination system is that water

constantly flows throughout the system, generally eliminating the
need for cross-contamination control.

- International Residential Code (IRC) P2904 specifically
states no cross-contamination control is needed on a
combined domestic fire system if no antifreeze is used.

c. Network designs tend to be proprietary.

- The materials and design are under the control of the product
manufacturer.

- The system shall be installed precisely as the manufacturer
requires, often by specially trained personnel.

- Currently, popular network designers include:

-- Kwench systems.
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- Uponor AquaSAFE™ systems.

HANGERS

Slide 4-9

B. Pipe hangers and restraints.

1. Hangers are an integral part of the system to prevent routine pipe movement
or vertical displacement when a sprinkler operates.

a. Strict requirements of NFPA 13, Standard for the Installation of
Sprinkler Systems, do not apply since most residential pipe sizes
range from 3/4 inch to 2 inches.

b. Dynamic and static loads caused by water flow are less in smaller
pipe than larger systems designed in accordance with NFPA 13.

HANGER SPACING

REQUIREMENTS

Hangers prevent routine pipe movement or
vertical displacement when sprinkler operates.

» Black iron/steel: one hanger per pipe

section.

» Copper: Follow the plumbing code.

* Nonmetallic: Follow the manufacturer’s

guidelines.

KB Slide 4-10

c. Not only do hangers support the weight of the water-filled pipe, they
hold the pipe in place when it reacts to water flow from the
sprinklers.
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2. Listed pipe shall be supported in accordance with listing requirements and
manufacturer’s installation requirements.

3. Unlisted pipe, or listed pipe that does not include piping support
requirements, shall be supported from the structure in accordance with local
plumbing codes.

KNOWLEDGE CHECK

What distribution arrangement uses parallel

cross mains that are connected by multiple
branch lines?

A. Tree.
B. Grid.

C. Loop.

Slide 4-11

THERMAL BARRIERS

+ Athermal barrier is required due to

engineered wood joists.

Slide 4-12

C. Thermal protection for nonmetallic pipe (chlorinated polyvinyl chloride (CPVC)),
polybutylene (PB) and cross-linked polyethylene (PEX).

1. Nonmetallic pipes shall generally have a thermal barrier between the
occupied space and the pipe. This is intended to protect the pipe from flame
impingement or heat long enough for the sprinklers to operate and cool the
thermal plume.

Exceptions exist for some rigid nonmetallic pipe under specific types of
construction when the space is protected by automatic sprinklers.
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2. PEX always requires thermal barriers on the walls and ceilings where it may
be exposed to flame impingement or heat.

THERMAL BARRIERS (cont'd)

» Sprinkler protection.
— Special cases.

— Refer to manufacturer’s literature.

F—

Slide 4-13

3. Always refer to the pipe manufacturer’s installation instructions for
guidance. These can be downloaded from the manufacturer’s website.

Where required, thermal barriers shall consist of one of the following
options:

a. Gypsum wallboard — 3/8 inch.
b. Plywood veneer — 1/2 inch.
C. Suspended membrane ceiling (T-bar grid) with lay-in panels, or tiles

having a minimum weight of no less than 0.35 pounds per square
foot, shall be hung on metallic supports.

UNFINISHED BASEMENTS

* May be exposed if
it uses solid wood

joist construction.

* Follow

manufacturer’s
requirements.

Slide 4-14
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UNFINISHED BASEMENTS

(cont’d)

with Exposed Solid Wood Joist

Slide 4-15

D. Special characteristics for dry pipe or dual interlock preaction systems.

Pipe shall be pitched to low point for drainage.

1. Branch lines at least 1/2 inch per 10 feet.
2. Cross or feed mains at least 1/4 inch per 10 feet.
3. For dry pipe systems using CPVC pipe, a thermal barrier is required, and

the ambient temperature cannot be less than -20 F (-28.9 C).

KNOWLEDGE CHECK

True or false: A sprinkler system may be
exposed in an unfinished basement if it uses

solid wood joints for construction. Explain

your answer.

Slide 4-16
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RESIDENTIAL SPRINKLERS

SPRINKLER LOCATIONS

To provide minimum level of life safety,

sprinklers shall be installed in all normally
occupied portions of a dwelling unit.

' 4

A. To provide a minimum level of life safety, sprinklers shall be installed throughout
all normally occupied (where fires occur and have impacted life, with exceptions)

portions of a dwelling unit.

SPRINKLER LOCATIONS

(cont’d)

«\(\\{\ .
@ik \ *
, N

Slide 4-18

NFPA 13R AND 13D/IRC P2904

« The National Fire Protection Association

(NFPA) and the International Residential
Code (IRC) say sprinklers may be omitted

from those areas where there is little

statistical likelihood a fatal fire will start:

— Attics, garages, open attached porches and
carports.

Slide 4-19
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B. National standards permit omissions from sprinkler coverage in:

1. Attics, garages, open attached porches and carports.

International Fire Code (IFC) and IRC require sprinklers beneath
combustible decks in multifamily dwellings.

NFPA 13R AND 13D/IRC P2904

(cont’'d)

— Bathrooms 55 square feet and less.
— Interior clothes closets, linen closets and

pantries.

-- Less than 24 square feet.
-- Walls and ceilings are surfaced with

noncombustible or limited-combustible materials.
-- With smallest dimension not greater than 3 feet

(NFPA 13D, Standard for the Installation of

Sprinkler Systems in One- and Two-Family
Dwellings and Manufactured Homes, only).

Slide 4-20

2. Bathrooms 55 square feet and less.
3. Clothes closets, linen closets and pantries:
a. Less than 24 square feet.
b. Less than 3 feet in the smallest dimension.

NFPA 13R AND 13D/IRC P2904

(cont’'d)

-- Exception to previous: closets containing heating

or air-conditioning equipment, washers, dryers or

water heaters.
— Penthouse equipment rooms, elevator

machine rooms.

— Concealed spaces dedicated exclusively to
and containing only dwelling unit ventilation

equipment.

Slide 4-21

4. Penthouse equipment rooms, elevator machine rooms.
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5. Concealed spaces dedicated exclusively to and containing only dwelling
unit ventilation equipment.

NFPA 13R AND 13D/IRC P2904
(cont’'d)

* No sprinklers required in:
— Floor/Ceiling spaces.

— Elevator shafts.

— Crawlspaces.
— Other concealed spaces that are not used

nor intended for living purposes and do not

contain fuel-fired equipment.

— Exception: One sprinkler required in area of
fuel-fired equipment.

Slide 4-22

NFPA 13R AND 13D/IRC P2904

(cont’'d)

» Exception: When

fuel-fired equipment
is present, at least

one quick-response

intermediate

temperature
sprinkler shall be

installed above it.

Slide 4-23

6. Floor/Ceiling spaces, elevator shafts, crawlspaces and other concealed
spaces that are not used nor intended for living purposes and do not contain
fuel-fired equipment.

Exception: In attics, crawlspaces and normally unoccupied spaces that have
fuel-fired equipment, one quick response intermediate temperature (175 to
225 F (79 to 107 C)) sprinkler is required over equipment but not throughout
the rest of the space.
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NFPA 13R AND 13D/IRC P2904

(cont’d)

— Covered, unheated canopies at entrances/
exits as long as there is another means of

egress from the dwelling unit.

Slide 4-24

7. Covered, unheated canopies at entrances/exits as long as there is another
means of egress from the dwelling unit.

KNOWLEDGE CHECK

Where are sprinklers not required? (Select

all that apply.)

A. Basements.

B. Concealed spaces not for living purposes.

C. Crawlspaces.
D. Concealed spaces that do not contain

fuel-fired equipment.

Slide 4-25

RESIDENTIAL SPRINKLERS

Control mode:
 Intended to control fire growth (prevent

flashover) in the space where fire starts

long enough for people to escape or allow

suppression forces to conduct rescue and

firefighting operations.

Slide 4-26

C. Sprinklers in the dwelling unit shall be listed for residential applications.
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1. Residential sprinklers are intended to control fire growth (flashover) in the
space where fire starts. They are required in the dwelling unit portion of the
building.

2. Commercial-type sprinklers are intended to control a fire until the fire

department arrives and extinguishes it. They should be used in dwelling
areas not used for living purposes that may be sprinklered (e.g., attics,
garages, attached storage spaces, retail stores, offices, etc.).

RESIDENTIAL SPRINKLERS

(cont’'d)

» Shall be listed by Underwriters Laboratories

(UL) or other agency for residential use.
— Bear mark “Residential Sprinkler” or “RES

SPKR.”

— Operational range 135 to 170 F in most
occupied spaces.

— May be exposed or concealed.

Slide 4-27

3. Residential sprinklers are tested to Underwriters Laboratories (UL) 1626,
Standard for Residential Sprinklers for Fire-Protection Service, to verify
that they:

RESIDENTIAL SPRINKLERS

(cont’'d)

* Response Time

Index (RTI).
» Water distribution

pattern.

Slide 4-28

a. Operate within the requirements of their Response Time Index
(RTI).
b. Have operating temperature ranges:
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- Ordinary temperature: 135 to 170 F (57 to 77 C).
- Intermediate temperature: 175 to 225 F (79 to 107 C).

c. Distribute water in a flat pattern to wet the walls and ceilings of the
space where the fire occurs.

4. Residential sprinklers may be used only on wet pipe systems unless
specifically listed for others.

5. Residential sprinklers should be installed only under smooth, flat ceilings
unless their listing information allows different configurations.

WATER DISTRIBUTION

PATTERN

Control mode: Control mode:

property protection. residential.
Courtesy: Tyco Fire Suppression & Building Products.

Slide 4-29

6. Property protection sprinklers are tested to UL 199, Standard for Automatic
Sprinklers for Fire-Protection Service, to verify that they distribute water
in an umbrella-shaped pattern to spray water over the combustible
materials in the space where the fire occurs.

WATER DISTRIBUTION

PATTERN (cont'd)

Property protection
example.

Slide 4-30
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D. Manufacturer’s catalog information sheet.
1. May also be called cut sheet, technical bulletin, product literature or similar
name.
2. Page one provides general product information.
a. Manufacturer’s contact information.
b. Sprinkler model number or name.
C. General product description and application.

- Short explanation of what the product is.
- Limits on when and where the sprinkler may be installed.

- Product characteristics, such as K-factor, orientation,
concealment or accessories.

d. Product warnings and limitations on use.

KNOWLEDGE CHECK

Which water distribution pattern uses a cone
shape to focus the water flow?

A. Property protection.

B. Residential.

Slide 4-31
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SPRINKLER IDENTIFICATION

NUMBER

» Sprinkler manufacturer’s proprietary five-

or six-character identification for:

— Manufacturer.

K-factor.

Application (use).
Response characteristics.

Slide 4-32

e. Sprinkler Identification Numbers (SINs).
- Sprinklers are identified by their SIN.

- Since 2001, sprinkler manufacturers have used proprietary
five- or six-character identification numbers.

- The SIN indicates the manufacturer (usually the first letter),
K-factor, application (use) and response characteristics.

SPRINKLER IDENTIFICATION

NUMBER (cont'd)

» Refer to manufacturer’s

technical literature for
guidance.

SIN:

V2708.

Slide 4-33

3. Page two provides technical data pertaining to coverage areas, listing
information and design criteria.

a. Maximum coverage area.

- Maximum coverage areas to assure water spray discharge
pattern meets listing requirements.
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SPRINKLER SPACING

Minimum distance between sprinklers

|-7 8.00 feet MINIMUM for residential sprinklers ——I

|< 6.00 feet MINIMUM for standard spray sprinklers —{

Slide 4-34

b. Maximum spacing.

- Maximum straight line, point-to-point distances between

sprinklers.

- This ensures water-spray overlap.

- Minimum flow and pressure requirements for various

configurations.

K-FACTOR

» Design of sprinkler
head for flow.

* Range examples:
- 2.6t02.9 (3/8 inch).
— 4.0to 4.4 (7/16 inch).
- 5.3t05.8 (1/2inch).

Slide 4-35

C. Design criteria.

- Details for hydraulic design.

- Obstructions and sensitivity factors.

Limits on system types.
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4. Page three provides product illustration and installation details.

5. Page four provides placement details in relation to beamed ceilings.

6. Pages five and six illustrate beam and soffit obstructions and configurations.

7. Page six includes details for the sprinkler fitter and how to care for and
maintain the sprinklers, as well as providing warranty and ordering
information.

ORIENTATION/SYMBOLS

* Residential sprinklers may be installed
upright, pendent or sidewall. Pendent may

be concealed beneath listed cover plates.

+ All sprinklers shall be installed in

accordance with their listings.

« Refer to the manufacturer’s technical
literature for guidance.

Slide 4-36

E. Sprinkler orientation.

1. Residential sprinklers may be installed upright, pendent or sidewall.
Pendent may be concealed beneath listed cover plates.

2. All sprinklers shall be installed in accordance with their listings.

3. Refer to the manufacturer’s technical literature for installation guidance.

ORIENTATION/SYMBOLS

(cont’'d)

» Sprinklers are symbolized on plans by
circles or triangles.

» Circles = upright or pendent sprinklers.

* Triangles = sidewall sprinklers.

— The wider dimension is the flow direction.

Ale[%

Slide 4-37
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F.

Sprinkler symbols.
1. Sprinklers are typically identified on a set of plans by circles or triangles.
a. Circles represent upright or pendent sprinklers.
b. Triangles represent sidewall sprinklers. The wider dimension is the
flow direction.
2. Refer to the sprinkler legend on the plans for details pertaining to the type

of sprinklers that will be installed.

3. The sprinkler legend usually includes:

a.

b.

Sprinkler symbol.

Orifice size and/or K-factor.

Operating temperature rating.

Sprinkler orientation: upright, pendent, sidewall.
Manufacturer, make and model.

SIN.

Response characteristics — residential or commercial.

Number of the make and model to be installed.

PLACEMENT DETAILS

* The sprinkler
placement is
based on the
listing.

Slide 4-38

G.

Sprinkler placement.
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1. Sprinklers that have been listed with specific positioning criteria are to be
positioned in accordance with their listing.

PLACEMENT DETAILS (cont'd)

» For residential sprinklers without specific

positioning criteria:
— Pendent and upright: 1 to 4 inches from

ceiling.
-- In closets no larger than 400 square feet, within

18 inches of ceiling or highest ceiling level

without regard to obstructions or minimum
distances to the wall.

— Sidewall: 4 to 12 inches from ceiling.

Slide 4-39

2. Residential pendent and upright sprinklers.

a. Pendent and upright sprinklers that have not been listed with specific
positioning criteria should be positioned so that the deflectors are
within 1 to 4 inches from the ceiling.

b. Pendent and upright sprinklers in closets are to be installed within
18 inches of the ceiling in order to avoid obstructions near the
ceiling.
3. Residential sidewall sprinklers that have not been listed with specific

positioning criteria should be positioned so that the deflectors are 4 to 12
inches from the ceiling.

4. In basements where ceilings are not required for the protection of piping, or
where metallic pipe is installed, residential sprinklers shall be permitted to
be positioned in a manner that anticipates future installation of a finished
ceiling.

5. Nonresidential sprinklers shall be positioned in accordance with the
positioning criteria specified by NFPA 13.
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KNOWLEDGE CHECK

The SIN identifies which of the following?
(Select all that apply.)

A. Application.

B. Manufacturer.
C. Response characteristics.

D. K-factor.

Slide 4-40

OBSTRUCTIONS

* Noncontinuous:
— Hanging light

fixtures.

— Caeiling fans.
« Continuous:

— Cabinets.

— Beams.
— Soffits.

Slide 4-41

6. Obstructions.

a. Obstructions in the ceiling create challenges that can dramatically
affect system performance and water-spray discharge patterns.

- Obstructions are categorized as noncontinuous or
continuous.

- Noncontinuous include items such as hanging light fixtures,
ceiling fans and chandeliers.

- Continuous include cabinets, beams and soffits.
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OBSTRUCTIONS (cont'd)

Slide 4-42

PENDENT: NONCONTINUOUS

Pendent: minimum 3 feet from center of

obstruction.

Slide 4-43

b. Pendent sprinklers shall be located at least 3 feet away from
obstructions, such as ceiling fans and light fixtures.

- The distance shall be measured from the center of the
sprinkler to the center of the obstruction.

- Where the area of the fan blades encompasses more than
50% of the area of the plan view, an additional sprinkler shall
be located on the other side of the obstruction.

- Where the sprinkler cannot be located 3 feet away from the
obstruction (as measured from the center of the obstruction),
an additional sprinkler shall be located on the other side of
the obstruction.
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CLOSETS

Slide 4-44

- In all closets not larger than 400 cubic feet, including those
closets housing mechanical equipment, a single sprinkler at
the highest ceiling space in the closet shall be sufficient
without regard to obstructions.

SIDEWALL: NONCONTINUOUS

Sidewall: minimum 5 feet from center of

obstruction.

Slide 4-45

C. Sidewall sprinklers shall be located at least 5 feet away from
obstructions, such as ceiling fans and light fixtures.

- The distance shall be measured from the center of the
sprinkler to the center of the obstruction.

- Where the area of the fan blades encompasses more than
50% of the space area of the plan view, an additional
sprinkler shall be installed on the other side of the
obstruction.
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- Where the sprinkler cannot be located 5 feet away from the
obstruction (as measured to the center of the obstruction), an
additional sprinkler shall be installed on the other side of the
obstruction.

KNOWLEDGE CHECK

Identify all continuous obstructions. (Select
all that apply.)

A. Soffits.

B. Ceiling fans.

C. Cabinets.
D. Beams.

Slide 4-46

CONTINUOUS OBSTRUCTIONS

Deflector position for obstructions.
* A/Brule.

« Maximum distance above

obstruction.

Slide 4-47

d. Continuous obstructions.

- Sprinklers shall be positioned so the water spray will not be
compromised.

- NFPA 13D uses tables to determine:

-- Distance from the sprinkler to the nearest side of the
obstruction (A).

- Maximum allowable distance of deflector above
bottom of obstruction (B).
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CLEARANCE ABOVE

OBSTRUCTION

Less than 12 inches
12-18
18-24
24-30
30-36
36-42
42-48
48-54
54-60
66-72

From NFPA 13, Standard for the Installation of Sprinkler Systems. lllustration only:

12
14
16 172
18

Varies by sprinkler type.

Slide 4-48

Distance from Sprinklers to
Side of Obstruction (A)

Maximum Allowable Distance
of Deflector Above Bottom of
Obstruction (B) (inches)

Less than 1 ft.

1

ft. to less than 1 ft. 6 in.

1

ft. 6 in. to less than 2 ft.

2

ft. to less than 2 ft. 6 in.

2

ft. 6 in. to less than 3 ft.

3

ft. to less than 3 ft. 6 in.

3

ft. 6 in. to less than 4 ft.

4

ft. to less than 4 ft. 6 in.

4

ft. 6 in. to less than 5 ft.

5

ft. to less than 5 ft. 6 in.

5

ft. 6 in. to less than 6 ft.

6

ft. to less than 6 ft. 6 in.

6

ft. 6 in. to less than 7 ft.

ZloNNNuww= = —lo|o

7

ft. and greater

14

Used with permission from NFPA 13D and 13R, Copyright 2019
National Fire Protection Association.
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CLEARANCE ABOVE
OBSTRUCTION (cont'd)
== e e o
12-18 2172 — 7_. !
o ' o

42-48 12 ar
48-54 14

54-60 16 1/2

66-72 18

From NFPA 13. lllustration only: Varies by sprinkler type.
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SOFFITS

If it is more than
8 inches wide or a

projection from the

wall, install the

sprinkler below the

soffit.
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H. Soffits and cabinets.

1. Where soffits exceed more than 8 inches in width or projection from the
wall, sprinklers shall be installed under the soffit.

CABINETS

+ Sidewall sprinkler

may be installed in
soffit face directly

above cabinets

where soffit does

not project more
than 12 inches

from wall.

Slide 4-51
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2. Sidewall sprinklers may be installed in the face of a soffit located directly
over cabinets without requiring additional sprinklers below the soffit or
cabinets where the soffit does not project horizontally more than 12 inches
from the wall.

CABINETS (cont'd)

<12 inches

Slide 4-52

CABINETS (cont'd)

+ If sidewall sprinkler is more

than 36 inches above

cabinets, it may be
installed on wall where

cabinet does not project

more than 12 inches from

wall.

< 12inches

Slide 4-53

3. Where sidewall sprinklers are more than 3 feet above the top of cabinets,
the sprinkler may be installed on the wall above the cabinets where the
cabinets are not greater than 12 inches from the wall.
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CABINETS (cont’d)

* NFPA 13D committee does e

not expect or require to > 36 inches
have sprinklers installed

under cabinets.

<12inches

Slide 4-54

KNOWLEDGE CHECK

What standard does not require sprinklers to
be installed under cabinets?

A. NFPA 13.

B. NFPA 13R.
C. NFPA 13D.

D. IRC P2904.
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ORDINARY TEMPERATURE

REQUIRED

*+ 135t0 170 F (57 to 77 C).
e Unless:

— Maximum ambient ceiling temperature

is greater than 100 F (38 C).

Slide 4-56

L Use of ordinary temperature sprinklers (135 to 170 F (57 to 77 C)) is required
throughout.

1. Unless maximum ambient ceiling temperature is greater than 100 F (38 C).
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INTERMEDIATE TEMPERATURE
RANGES (175 to 225 F)

Heat Source Range (inches)

Fireplace, side of open or recessed 1210 36
Fireplace, front of recessed 36 to 60
Coal or wood stove 12to 42
Kitchen range top 9to18
Oven 9to 18
Vent or chimney connector 9t0 18
Uninsulated heat duct 9to 18
Uninsulated hot water pipe 6to12

Side of ceiling or wall warm air register 121024
Front of wall warm air register 18to 36
Water heater, furnace or boiler 3to6

Luminaire up to 250 watts 3to6

Luminaire 250 to 499 watts 6to 12
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INTERMEDIATE

TEMPERATURE REQUIRED

» Specific locations:

— Attics or glass/plastic
skylights.

— Concealed spaces
beneath roof.

— Inrange of heat-
producing equipment ||
(NFPA 13D).
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INTERMEDIATE TEMPERATURE

REQUIRED (cont'd)

Slide 4-59

2. Specific locations:

a. Attics.
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b. Glass or plastic skylights.
c. Concealed spaces directly beneath a roof.
d. Within influence of heat-producing equipment listed in NFPA 13D.

(See Appendix B: Distances from Heat-Producing Elements in this
unit.)

KNOWLEDGE CHECK

What is the intermediate temperature

range?

A . 175t0 220 F.

B. 165t0 235 F.

C. 17510 225 F.
D.170t0 225 F.

Slide 4-60
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ACTIVITY 4.1
Sprinkler Installation, Omissions and Configurations
Purpose

Identify locations where the sample drawings omit sprinkler protection, and identify sprinkler
pipe configurations and details on a set of plans.

Directions

Refer to the Purple House drawings in Unit 1: Design and Installation Standards, Appendix A:
Overall Plan for the Purple House Residential Sprinkler System, and answer the following
questions.

1. Where have sprinklers been omitted in accordance with national standards?

2. How many sprinklers and what type of sprinklers are installed in the first-floor
bathroom?

3. How many and what type of sprinklers are installed in the second-floor bedroom nearest

the riser at the top of the page?

4. How many sprinklers are installed in the basement?
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5. What is the temperature rating of the sprinklers installed in the kitchen?
6. The layout of this sprinkler system is a:
a. grid.
b. tree.
C. loop.
d. network.
7. The pipe used in this sprinkler system will be:
a. iron.
b. copper.
C. CPVC.
d. PEX.
8. The basement is protected by a dry pipe system.
a. True.
b. False.
0. On the 1-inch pipe employed in this system, the maximum spacing between hangers is:
a. 12 feet.
b. 10 feet.
c. 6 feet.
d. 3 feet, 9 inches.

10. On the 1-inch pipe employed in this system, the maximum spacing between restraints and
the last sprinkler on a branch line is:

a. 9 inches.

b. 12 inches.
c. 16 inches.
d. 24 inches.
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QUICK COMPARISON

NFPA 13

NFPA 13R

NFPA 13D/IRC P2904

Scope

All occupancies

Group R to four stories and
60 feet in height

One- and two-family
and townhouses

Coverage

Entire building

Occupied spaces

Occupied spaces

Sprinkler design

Control mode, pipe

design, minimum 0.1
gallons per minute
(gpm)/square foot

Life fety control mode,
four-head design, or 0.05
gpm/square foot

Life-safety control
mode, two-head
design, or
0.05 gpm/square foot

Sprinklers

All approved types,

in unit

ial in dwelling unit

and adjacent corridor

and adj corridor, other
approved types elsewhere

ial in dwelli
unit, other approved
types elsewhere

Water demand

System, plus 100 to 500
gpm

+52 gpm

+26 gpm

Duration

30 to 120 minutes

30 minutes

7 to 10 minutes

Fire Department
Connection
(FDC)

Yes, with some exceptions

Yes, if > 2,000 square feet or
> one story

Optional

Slide 4-62

SUMMARY

FEMA

SUMMARY

» Sprinkler system configurations: tree,
loop, grid and network.

* Permitted sprinkler omissions.

* Hangers and restraints.

+ Residential sprinklers: difference with
commercial sprinklers.
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APPENDIX A

SPRINKLER PERFORMANCE
CHARACTERISTICS
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Sprinkler Performance Characteristics

Sprinklers are divided into two categories; control mode and suppression mode. This
categorization is determined by the mechanism by which sprinklers are intended to attack fires.

Control mode sprinklers are designed to rely on cooling and pre-wetting. As the fire continues
to burn in the area of ignition, the sprinkler controls roof/ceiling temperatures and prevents the
spread of the fire until firefighters arrive or the fire burns itself out. Control mode sprinkler
protection is characterized by a relatively large number of operating sprinklers (15 to 50
sprinklers). Residential sprinklers are included in the control mode category. Generally, in
residential applications, the maximum number of sprinklers in a single compartment (room) is
four.

Suppression mode sprinklers rely on thermal plume penetration to quickly stop fire growth. This
reduces the heat release dramatically. Typically, the number of operating sprinklers is no more
than six. Suppression mode sprinklers are used in high-challenge environments, such as high-piled
or rack storage warehouses.

A good source for locating fire protection equipment is the Underwriters Laboratories (UL) Fire
Protection Equipment Directory at www.ul.com/tools-apps-and-databases. This directory provides
guidance and general information, such as manufacturer’s listing information, temperature ratings,
and sprinkler types and applications.

Guidance for sprinkler positions is determined by the following: the style of sprinkler used; listing
criteria; room use; the presence of obstructions, such as beams, fan blades, light fixtures, etc.;
soffits and cabinets; and the ceiling configuration. Obstructions should have no effect on sprinkler
response time or sprinkler discharge. An additional consideration is the relationship of the
sprinkler and any heat source, such as fireplaces, coal or wood burning stoves, kitchen range/wall
ovens, uninsulated heat ducts or hot water pipes, hot air flues or hot air diffusers, and the hot water
heater or furnace.

Historically, control mode sprinklers were developed to detect, control and confine a fire.
Sprinklers today are designed for life safety, early suppression and special hazards. It is important
to understand both the sprinkler and its application in order to design effective sprinkler protection.

Sprinklers apply water directly to burning materials during the incipient phase of the fire. This
prevents fire growth and the production of excessive heat, smoke and toxic gases. Sprinklers
maintain a survivable atmosphere in the room of origin.

The selection of sprinklers used in the design can vary based on performance and design of the
sprinkler head. Residential sprinklers are found under the UL product category VKKW. They are
labeled Residential or RES SPKR and have an operational range of 155 to 170 F (68 to 77 C).
They may be exposed or concealed.

There are two things that make residential sprinklers different from property protection sprinklers.
Their Response Time Index (RTI) and wall-wetting characteristics.
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Response Time Index
RTI is a measure of the sensitivity of the sprinkler’s thermal element. Sample sprinklers are
plunged into a heated airstream and shall operate within eight to 10 seconds of reaching their rated

temperature.

The RTI is calculated using the following:

o Operating time of the sprinkler.

o Operating temperature of the sprinkler’s heat-responsive element.

. Air temperature of the test oven.

o Air velocity of the test oven.

o Sprinkler’s conductivity (c) factor, a measure of conductance between the sprinkler’s heat-

responsive element and the sprinkler oven mount.

Residential or fast response sprinklers have a thermal element with an RTI of 50 (meters-
seconds)!? or less.

Standard response sprinklers have a thermal element with an RTI of 80 (meters-seconds)"? or
more.

Water Distribution Characteristics

When operated, property protection sprinklers discharge a cone- or umbrella-shaped pattern. This
cone or umbrella is designed to soak adjacent combustible material to keep a fire from spreading.

o 18 inches below the sprinkler, the water distribution pattern shall be 4 feet in diameter.
o Four feet below the sprinkler, the water distribution pattern shall be 8 feet in diameter.
Residential sprinklers are designed with a flat spray distribution pattern. When they operate, all
building surfaces within 28 inches of the ceiling shall get wet. This shape cools the thermal plume

and ceiling jet to prevent flashover.

Residential sprinklers should be installed in accordance with their listing. The positioning details
of the selected sprinkler type determine spacing, orientation and clearance from obstructions.
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APPENDIX B

DISTANCES FROM HEAT-PRODUCING
ELEMENTS
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Distances from Heat-Producing Elements

Sprinklers having an intermediate temperature rating (175 to 225 F (79 to 107 C)) should be
installed in these areas.

No sprinklers should be located less than the minimum range.

Ordinary temperature sprinklers, 135 to 155 F (57 to 68 C), may be located outside the maximum
range.

Heat Source Range (inches)

Fireplace, side of open or recessed 12 t0 36
Fireplace, front of recessed 36 to 60
Coal or wood stove 12 to 42
Kitchen range top 9to 18
Oven 9to 18
Vent or chimney connector 9to 18
Uninsulated heat duct 9to 18
Uninsulated hot water pipe 6to 12
Side of ceiling or wall warm air register 12 to 24
Front of wall warm air register 18 to 36
Water heater, furnace or boiler 3to6

Luminaire up to 250 watts 3t06

Luminaire 250 to 499 watts 6to12

Used with permission from NFPA 13D, Copyright 2019 National Fire Protection Association.
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APPENDIX C

TYCO SERIES Il SPRINKLER MANUFACTURER'’S
LITERATURE
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tyco / Fire & Building

Products

Technical Services: Tel: (800) 381-9312 / Fax: (800) 791-5500

Series TY-B — 5.6 K-factor
Horizontal and Vertical Sidewall Sprinklers
Standard Response, Standard Coverage

General
Description

The Series TY-B, 5.6 K-factor, Hori-
zontal and Vertical Sidewall Sprinklers
described in this data sheet are stand-
ard response - standard coverage,
decorative 5 mm glass bulb type spray
sprinklers designed for use in light and
ordinary hazard, commercial occupan-
cies such as banks, hotels, shopping
malls, etc. They are designed for in-
stallation along a wall or the side of a
beam and just beneath a smooth ceil-
ing. Sidewall sprinklers are commonly
used instead of pendent or upright
sprinklers due to aesthetics or building
construction considerations, where
piping across the ceiling is not desir-
able.

The recessed version of the Series
TY-B Horizontal Sidewall Sprinkler is
intended for use in areas with a fin-
ished wall. It uses a two-piece Style 10
Recessed Escutcheon. The Recessed
Escutcheon provides 1/2 inch (12,7
mm) of recessed adjustment or up to
3/4 inch (19,1 mm) of total adjustment
from the flush sidewall position. The
adjustment provided by the Recessed
Escutcheon reduces the accuracy to
which the fixed pipe nipples to the
sprinklers must be cut.

IMPORTANT
Always refer to Technical Data
Sheet TFP700 for the “INSTALLER
WARNING” that provides cautions
with respect to handling and instal-
lation of sprinkler systems and com-
ponents. Improper handling and in-
stallation can permanently damage
a sprinkler system or its compo-
nents and cause the sprinkler to fail
to operate in a fire situation or cause
it to operate prematurely.

Page 1 of 6

Corrosion resistant coatings, where
applicable, are utilized to extend the
life of copper alloy sprinklers beyond
that which would otherwise be ob-
tained when exposed to corrosive at-
mospheres. Although corrosion resis-
tant coated sprinklers have passed the
standard corrosion tests of the appli-
cable approval agencies, the testing is
not representative of all possible cor-
rosive atmospheres. Consequently, it
is recommended that the end user be
consulted with respect to the suitability
of these coatings for any given corro-
sive environment. The effects of ambi-
ent temperature, concentration of
chemicals, and gas/chemical velocity,
should be considered, as a minimum,
along with the corrosive nature of the
chemical to which the sprinklers will be
exposed.

WARNINGS

The Series TY-B Sprinklers described
herein must be installed and main-
tained in compliance with this docu-
ment, as well as with the applicable
standards of the National Fire Protec-
tion Association, in addition to the
standards of any other authorities hav-
ing jurisdiction. Failure to do so may
impair the performance of these de-
vices.

The owner is responsible for maintain-
ing their fire protection system and de-
vices in proper operating condition.
The installing contractor or sprinkler
manufacturer should be contacted
with any questions.

Model/Sprinkler
Identification

Numbers

TY3351 -
TY3451 -

Horizontal
Vertical

APRIL, 2006

Technical
Data

Approvals

UL and C-UL Listed.

FM, LPCB, and NYC Approved.
(Refer to Table A for complete ap-
proval information including corrosion
resistant status)

Maximum Wdrkin’g Pressure
Refer to Table B.

Discharge Coefficient
K = 5.6 GPM/psi'/2 (80,6 LPM/bar'/2)

Temperature Ratings
Refer to Table A.

Finishes

Sprinkler: Refer to Table A.
Recessed Escutcheon: White Coated,
Chrome Plated, and Brass Plated.

TFP161
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Page 2 of 6 TFP161

SPRINKLER FINISH (See Note 10)

K TYPE TEMP. BULB NATURAL | CHROME | WHITE™* LEAD WAX WAX OVER
LiQuiD BRASS PLATED |POLYESTER| COATED COATED LEAD COATED

135°F/57°C | Orange
HORIZ.

155°F/68°C Red
SIDEWALL —— 1,2,3,4,9 1,2,3,9 1,2,3,9 1,2,3,9 1,2,3.9
(TY3351) | 175°F/79°C | Yellow

200°F/93°C | Green

15/;3 286°F/141°C|  Blue 10,20, 30, g0 | 4%, 2%, 3%, gm
NPT 360°F/182°C| Mauve 1,2,4,9 1,2,9 N/A

RECESSED | 135°F/57°C | Orange
HORIZ.

155°F/68°
SIDEWALL | 1201050 | Red 1,239 NA
(TY3351)* | 175°F/79°C | Yellow
Figure3 | 500°F/93°C | Green
135°F/57°C | Orange
VERTICAL

155°F/68°C | Red
56 |SIDEWALL Lo 4,5,6,7,8,9 5,6,7,9 5,6,7,9 5,6,7,9
142" (TY3451) | 175°F/79°C | Yellow

NPT Installed | 500°F/93°C | Green

Pendent
or 286°F/141°C Blue Brx GHe T g | GEx e 7He gue
Upright  |360°F/182°C| Mauve 4,5,6,8,9 N/A
NOTES:

1. Listed by Underwriters Laboratories, Inc. (UL) for use in Light and Ordinary Hazard Occupancies at a 4 to 12 inch (100 to 300 mm)
top of deflector to ceiling distance.

2. Listed by Underwriters Laboratories, Inc. for use in Canada (C-UL) for use in Light and Ordinary Hazard Occupancies at a 4 to 12
inch (100 to 300 mm) top of defiector to ceiling distance.

3. Approved by Factory Mutual Research Corporation (FM) for use in Light Hazard Occupancies at a 4 to 12 inch (100 to 300 mm)
top of deflector to ceiling distance.

4. Approved by the Loss Prevention Certification Board (LPCB Ref. No. 094a/05 & 007k/03) at a 4 to 6 inch (100 to 150 mm) defiector
to ceiling distance.

5. Listed by Underwriters Laboratories, inc. (UL) for use in Light and Ordinary Hazard Occupancies.

6. Listed by Underwriters Laboratories, Inc. for use in Canada (C-UL:) for use in Light and Ordinary Hazard Occupancies.

7. Approved by Factory Mutual Research Corporation (FM) for use in Light Hazard Occupancies.

8. Approved by the Loss Prevention Certification Board (LPCB Ref. No. 094a/05 & 007k/03).

9. Approved by the City of New York under MEA 354-01-E.

10. Where Polyester Coated, Lead Coated, Wax Coated, and Wax over Lead Coated Sprinklers are noted to be UL and C-UL Listed,
the sprinklers are UL and C-UL Listed as Corrosion Resistant Sprinklers. Where Lead Coated, Wax Coated, and Wax over Lead
Coated Sprinklers are noted to be FM Approved, the sprinklers are FM Approved as Corrosion Resistant Sprinklers.

* Installed with Style 10 (1/2" NPT) 3/4" Total Adjustment Recessed Escutcheon.

** 150°F/66°C Maximum Ceiling Temperature.

*** Frame and deflector only. Listings and approvals apply to color (Special Order).

TABLE A
LABORATORY LISTINGS AND APPROVALS

Physical Characteristics - -

Frame . . ........... sonze  Operation Design

Button. . . ... ... Brass/Copper - -

Sealing Assembly . . . . .. .. p.p- The glass Bulb contains a fluid which cr'ter,a

..... Beryllium Nickel w/Teflont ~ expands when exposed to heat. When

Bub............... Glass the rated temperature is reached, the The Series TY-B Horizontal and Verti-

Compression Screw . . . . . Bronze fluid expands sufficiently to shatter the cal Sidewall Sprinklers are intended

HSW Deflector . . . ... .. Bronze glass Bulb, allowing the sprinkler to for fire protection systems designed in

VSW Deflector . . . ... .. Copper  activate and water to flow. accordance with the standard installa-
tion rules recognized by the applicable

Patents Listing or Approval agency (e.g., UL

U.S.A. 5,810,263 Listing is based on the requirements of

NFPA 13, and FM Approval is based
on the requirements of FM’s Loss Pre-
vention Data Sheets). Only the Style
10 Recessed Escutcheon is to be used
for recessed horizontal installations.
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TFP161 Page 3 of 6
SPRINKLER FINISH
K TYPE NATURAL | CHROME WHITE LEAD WAX WAX OVER
BRASS PLATED |[|POLYESTER| COATED COATED LEAD COATED
HORIZONTAL SIDEWALL 250 PSI (17,2 BAR)
(TY3351) OR 175 PSI (12,1 BAR)
175 PSI (12,1 BAR)
56 RECESSED HORIZ.
1/2° SIDEWALL (TY3351) (SEE NOTE 1) N/A
NPT VERTICAL SIDEWALL
(TY3451) 175 PSI (12,1 BAR)
NOTES:

1. The maximum working pressure of 250 psi (17,2 bar) only applies to the Listing by Underwriters Laboratories, Inc. (UL); the Listing by
Underwriters Laboratories, Inc. for use in Canada (C-UL); and, the Approval by the City of New York.

TABLE B, MAXIMUM WORKING PRESSURE

Installation

The Series TY-B Sprinklers must be
installed in accordance with the follow-
ing instructions:

NOTES

Do not install any bulb type sprinkler if
the bulb is cracked or there is a loss of
liquid from the bulb. With the sprinkler
held horizontally, a small air bubble
should be present. The diameter of the
air bubble is approximately 1/16 inch
(1,6 mm) for the 135°F/57°C to 3/32
inch (2,4 mm) for the 360°F/182°C
temperature ratings.

A leak tight 1/2 inch NPT sprinkler joint
should be obtained with a torque of 7
to 14 ft.lbs. (9,5 to 19,0 Nm). A maxi-
mum of 21 ft. Ibs. (28,5 Nm) of torque
may be used to install sprinkiers with
1/2 NPT connections. Higher levels of
torque may distort the sprinkler inlet
and cause leakage or impairment of
the sprinkler.

Do not attempt to make-up for insuffi-
cient adjustment in the escutcheon
plate by under- or over-tightening the
sprinkler. Readjust the position of the
sprinkler fitting to suit.

The Series TY-B Horizontal and Ver-
tical Sidewall Sprinklers must be in-
stalled in accordance with the follow-
ing instructions.

Step 1. Horizontal sidewall sprinklers
are to be installed in the horizontal
position with their centerline of water-
way perpendicular to the back wall and
parallel to the ceiling. The word “TOP”
on the Deflector is to face towards the
ceiling.

Vertical sidewall sprinklers are to be
installed in the pendent or upright po-
sition with the arrow on the Deflector
pointing away from the wall.

* Temperature ratingis DEFLECTOR
indicated on defiector HAT
or adjacent to orifice

seat on frame.

**Pipe thread

connections per ISO

711 can be provided on

special request.

6* 4 2 3 1
9/16" WRENCH 1 **
(14,3 mm) FLATS NPT
1-13/16" 716"
(46,0 mm) (111 mm) .
CENTERLINE NOMINAL
1F OF SPRINKLER MAKE-IN
- Frame
2. Button WATERWAY v
3 - Sealing (381 mm)
Assembly
4 - Bulb
i 2-3/16"
5 - Compression
Screw (55,6 mm)
o pefecter ESCUTCHEON
T STYLE10 L PLATE SEATING
RECESSED ﬂ SURFACE
ESCUTCHEON
2-7/8" DIA. N
(73,0 mm)
FIGURE 1

5.6 K-FACTOR STANDARD RESPONSE
SERIES TY-B HORIZONTAL SIDEWALL (TY3351) SPRINKLERS
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Step 2. With pipe thread sealant ap-
plied to the pipe threads, hand tighten
the sprinkler into the sprinkler fitting.

Step 3. Tighten the sprinkler into the
sprinkler fitting using only the W-Type
6 Sprinkler Wrench (Ref. Figure 4),
except that an 8 or 10 inch adjustable
Crescent wrench is to be used for wax
coated sprinklers. With reference to
Figure 1 or 2, the W-Type 6 Sprinkler
Wrench or the Crescent wrench, as
applicable, is to be applied to the
wrench flats.

When installing wax coated sprinklers
with the adjustable Crescent wrench,
additional care needs to be exercised
to prevent damage to the wax coating
on the sprinkler wrench flats or frame
arms and, consequently, exposure of
bare metal to the corrosive environ-
ment. The jaws of the wrench should
be opened sufficiently wide to pass
over the wrench flats without damag-
ing the wax coating. Before wrench
tightening the sprinkler, the jaws of the
wrench are to be adjusted to just con-
tact the sprinkler wrench flats. After
wrench tightening the sprinkler, loosen
the wrench jaws before removing the
wrench.

After installation, the sprinkler wrench
flats and frame arms must be in-
spected and the wax coating re-
touched (repaired) whenever the coat-
ing has been damaged and bare metal
is exposed. The wax coating on the
wrench flats can be retouched by gen-
tly applying a heated 1/8 inch diameter
steel rod to the areas of wax that have
been damaged, to smooth it back over
areas where bare metal is exposed.

NOTES
Only retouching of the wax coating ap-
plied to the wrench flats and frame
arms is permitted, and the retouching
is to be performed only at the time of
the initial sprinkler installation.

The steel rod should be heated only to
the point at which it can begin to melt
the wax, and appropriate precautions
need to be taken, when handling the
heated rod, in order to prevent the
installer from being burned.

The Series TY-B Recessed Horizon-
tal Sidewall Sprinklers must be in-
stalled in accordance with the follow-
ing instructions.

Step A. Recessed horizontal sidewall
sprinklers are to be installed in the
horizontal position with their centerline
of waterway perpendicular to the back
wall and parallel to the ceiling. The
word “TOP” on the Deflector is to face
towards the ceiling.

Step B. After installing the Style 10
Mounting Plate over the sprinkler

TFP161

ARROW MUST ‘
POINT AWAY 52

7/16" FROM AND BE ,\.

ESCUTCHEON (11,1mm)  PERPENDICULAR [~
PLATE SEATING ,«x NOMINAL TO THE BACK /
SURFACE NP MAKE-IN  WALL SURFACE ‘

:
B W R I
2-3/16" f 2:3/16"

-

(55,6 mm) ~ (55,6 mm) 4
1-1/2" WRENCH SE=_ | 2
(38,1 mm) FLATS 4
3
1
SHOWN SHOWN CROSS
PENDENT UPRIGHT SECTION
1 - Frame 3 - Sealing 4 - Bulb 6 - Deflector
2 - Button Assembly 5 - Compression 7- Ejection Spring

Screw

* Temperature rating is indicated on deflector or adjacent to orifice seat on frame.
**Pipe thread connections per ISO 7/1 can be provided on special request.

FIGURE 2
5.6 K-FACTOR STANDARD RESPONSE
SERIES TY-B VERTICAL SIDEWALL (TY3451) SPRINKLERS

threads, hand tighten the sprinkler into
the sprinkler fitting.

Step C. Tighten the sprinkler into the
sprinkier fitting using only the W-Type
7 Recessed Sprinkler Wrench (Ref.
Figure 5). With reference to Figure 1,
the W-Type 7 Recessed Sprinkler
Wrench is to be applied to the sprinkler
wrench flats.

Step D. After the ceiling has been in-
stalled or the finish coat has been ap-
plied, slide on the Style 10 Ciosure
over the Series TY-B Sprinkler and
push the Closure over the Mounting
Plate until its flange comes in contact
with the ceiling.
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— 5/8%1/4"
(15,9+6,4 mm)
MOUNTNG | | sprinkitw
FITTING
CLOSURE %,
2-7/8" DIA.
(73,0 mm)

SERIES

V.8 2-1/4" DIA.

‘ (67,2 mm)

MOUNTING A
PLATE
1/8"
(3,2 mm)
1-1/4" (31,8 mm) 3/4" (19,1 mm)
3/4" (19,1 mm) ‘ 1/4" (6,4 mm)
FIGURE 3
SERIES TY-B RECESSED HORIZONTAL SIDEWALL SPRINKLER
WITH TWO-PIECE 3/4 INCH TOTAL ADJUSTMENT
STYLE 10 RECESSED ESCUTCHEON

Care and
Maintenance

The Series TY-B Sprinklers must be
- maintained and serviced in accord-
ance with the following instructions:

NOTES

Before closing a fire protection system
main control valve for maintenance
work on the fire protection system that
it controls, permission to shut down the
affected fire protection system must be
obtained from the proper authorities
and all personnel who may be affected
by this action must be notified.

The owner must assure that the sprin-
klers are not used for hanging.of any
objects; otherwise, non-operation in
the event of a fire or inadvertent opera-
tion may resuit.

Absence of an escutcheon, which is
used to cover a clearance hole, may
delay the time to sprinkler operation in
a fire situation.

Sprinklers that are found to be leaking
or exhibiting visibie signs of corrosion
must be replaced.

Automatic sprinklers must never be be

painted, plated, coated or otherwise
altered after leaving the factory. Modi-
fied sprinklers must be replaced.
Sprinklers that have been exposed to
corrosive products of combustion, but
have not operated, should be replaced
if they cannot be completely cleaned
by wiping the sprinkler with a cloth or
by brushing it with a soft bristle brush.

Care must be exercised to avoid dam-
age to the sprinklers - before, during,
and after installation. Sprinklers dam-
aged by dropping, striking, wrench
twist/slippage, or the like, must be re-
placed. Also, replace any sprinkler that
has a cracked bulb or that has lost
liquid from its bulb. (Ref. Installation
Section).

Frequent visual inspections are rec-
ommended to be initially performed for
corrosion resistant coated sprinklers,
after the installation has been com-
pleted, to verify the integrity of the cor-
rosion resistant coating. Thereafter,
annual inspections per NFPA 25
should suffice; however, instead of in-
specting from the floor level, a random

‘'sampling of close-up visual inspec-

tions should be made, so as to better
determine the exact sprinkler condi-
tion and the long term integrity of the

WRENCH RECESS
(END "A" USED FOR
1/2" NPT MODELS)

FIGURE 4
W-TYPE 6 SPRINKLER WRENCH

WRENCH
RECESS

=

PUSH WRENCH
IN TO ENSURE
ENGAGEMENT
WITH SPRINKLER
WRENCHING AREA

FIGURE 5
W-TYPE 7 RECESSED
SPRINKLER WRENCH

corrosion resistant coating, as it may
be affected by the corrosive conditions
present.

The owner is responsible for the in-
spection, testing, and maintenance of
their fire protection system and de-
vices in compliance with this docu-
ment, as well as with the applicable
standards of the National Fire Protec-
tion Association (e.g., NFPA 25), in
addition to the standards of any other
authorities having jurisdiction. The in-
stalling contractor or sprinkler manu-
facturer should be contacted relative
to any questions.

It is recommended that automatic
sprinkler systems be inspected,
tested, and maintained by a qualified
Inspection Service in accordance with
local requirements and/or national
codes.
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Page 6 of 6 TFP161
P/N 57 — XXX — X — XXX
J |
SPRINKLER TEMPERATURE
MODEL/SIN RATING
578 | HORIZONTAL SIDEWALL TY3351 1 | NATURAL BRASS 135 135°F/57°C
575 VERTICAL SIDEWALL TY3451 4 |WHITE POLYESTER 155 155°F/68°C
3 | WHITE (RAL9010)* 175 175°F/79°C
9 | CHROME PLATED 200 200°F/93°C
7 LEAD COATED 286 | 286°F/141°C
6 WAX COATED 360 | 380°F/182°C
286°F/141°C MAX.
8 | WAXOVERLEAD
286°F/141°C MAX.
* Eastern Hemisphere sales only.
TABLE C
PART NUMBER SELECTION

SERIES TY-B HORIZONTAL AND VERTICAL SIDEWALL SPRINKLERS

Limited
Warranty

Products manufactured by Tyco Fire &
Building Products (TFBP) are war-
ranted solely to the original Buyer for
ten (10) years against defects in mate-
rial and workmanship when paid for
and properly installed and maintained
under normal use and service. This
warranty will expire ten (10) years
from date of shipment by TFBP. No
warranty is given for products or com-
ponents manufactured by companies
not affiliated by ownership with TFBP
or for products and components which
have been subject to misuse, improper
installation, corrosion, or which have
not been installed, maintained, modi-
fied or repaired in accordance with ap-
plicable Standards of the National Fire
Protection Association, and/or the
standards of any other Authorities
Having Jurisdiction. Materials found
by TFBP to be defective shall be either
repaired or replaced, at TFBP’s sole
option. TFBP neither assumes, nor
authorizes any person to assume for it,
any other obligation in connection with
the sale of products or parts of prod-
ucts. TFBP shall not be responsible for
sprinkler system design errors or inac-
curate or incomplete information sup-
plied by Buyer or Buyer’s repre-
sentatives.

In no event shall TFBP be liable, in
contract, tort, strict liability or under

any other legal theory, for incidental,
indirect, special or consequential dam-
ages, including but not limited to labor
charges, regardless of whether TFBP
was informed about the possibility of
such damages, and in no event shall
TFBP’s liability exceed an amount
equal to the sales price.

This limited warranty sets forth the ex-
clusive remedy for claims based on
failure of or defect in products, materi-
als or components, whether the claim
is made in contract, tort, strict liability
or any other legal theory.

This warranty will apply to the full ex-
tent permitted by law. The invalidity, in
whole or part, of any portion of this
warranty will not affect the remainder.

Ordering
Procedure

When placing an order, indicate the
full product name. Refer to the Price
List for complete listing of Part Num-
bers.

Contact your local distributor for avail-
ability.

Sprinkler Assemblies with NPT
Thread Connections:

Specify: (Specify Model/SIN), Stand-
ard Response, (specify K-factor),
(specify temperature rating), Series
TY-B (specify Horizontal Sidewall or
Vertical Sidewall) Sprinkler with (spec-
ify type of finish or coating), P/N (spec-
ify from Table C).

Recessed Escutcheon:

Specify: Style 10 Recessed Escutch-
eon with (specify*) finish, P/N (spec-
ify*).

* Refer to Technical Data Sheet TFP770.

Sprinkler Wrench:
Specify: W-Type 6 Sprinkler Wrench,
P/N 56-000-6-387.

Specify: W-Type 7 Sprinkler Wrench,
P/N 56-850-4-001.

TYCO FIRE & BUILDING PRODUCTS, 451 North Cannon Avenue, Lansdale, Pennsylvania 19446
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TYCO SERIES LFII RESIDENTIAL SPRINKLER
DESIGN GUIDE

SM 4-55



SPRINKLERS AND SPRINKLER LAYOUT

This page intentionally left blank.

SM 4-56



SPRINKLERS AND SPRINKLER LAYOUT

I‘ .FHE Protection
Products

Worldwide

Contacts whww. tyco-fire.com

Series LFIl Residential Sprinkler

Design Guide

Table of

Contents

Sections

General Description. ... .. ........
Design; Background ... ..........
Design: Hydrawllcs. . ... .. ........
Design: SpnnHErLucaﬂun .. E-
Imstaiation . -

Care and Malntenan:a .
Limitbad Wiarranty .. ... __.._....
Tables

Sarles LFIl Residentlal Speinkiers . . .
Rize Cwar Aun Conversion to
Degress of SIODe . . ceeenn..3
Figures

Spacing Under Sloped Callings .. 5-8
Posttioning of Sprinkiars with
Respect to Obstructions .. ........9

P
B P P P B -

ka

General

Description

Tyco Fire Protection Products (TFPP)
Residential Sprinklers are a type of
fast-response automatic sprinklers.
They are to be used only in wet or
dry pipe residential sprinklar systems
for ona-and two-family dwellings and
mobile homes per NFPA 130; wet or
dry pipe residential sprinkler systams
for residential occupancies up to and
including four stories in height per
MFPA 13R; or, wet or dry pipe sprinklar
gystemns for the residential Eartiuns of
any occupancy par MFPA 13,

This document provides design guid-
ance for the Series LFIl Residential
Sprinklars outlined in Table A.

Residantial fira sprinkler systems
should only be designed and installed
by those competent and completely
familiarwith automatic sprinkder systam
dasign, installation procedwes, and
technigues. Seweral criteria may apply
to & given installation and usage of
each sprinkier. Conseguently, thea sprin-
kler systemn designer is recommendsd
to review and develop a working undee-
standing of the complete list of criteria
prioe to indtiating the design of a resi-
dantial fire sprinkler system.

Page 1 of 10

The Senes LAV Aesidential Sprinkiers
described herein must be installed
and maintaired in compliance with
this document, as well as with the
applicable standards of the Nafional
Fire Profection Association, in addition
fo the standsrds of any other author-
tias having jurisdiction. Failure fo do so
may impair the performance of thess
dEvices.

The owner is responsible for maintain-
ing their fire profection system and
devices in r oparating condition.
The instaliing coniractor or sprinkler
manuizcturer should be confacted with
any guestions.

DECEMBER 2015

Design:
Background

All Saries LFIl Residential Sprinklars are
tested and listed under L 1628 “Stan-
dard for Residential Sprinklars for Fire
Protection Service”™ with specific pub-
lished spacings. flows, and pressures
for each residential sprinkler identifisd
by its Sprinkler |dentification Mumbar
{5IM) and == detailed in the Technical
Data Shests referenced in Table A.

The design criteria for Saries LFI res-
idential sprinklars contained in the
current MFPA Standards must be fol-
lowed ewcept 82 modified by the indi-
vidual UL 1626 listing information
provided in the Technical Data Sheets
referenced in Table A and this design
guida.

The approval of all residential sprin-
kisr designs and installations must be
mads by the authorty hawing jurisdic-
tion for compliance with all govemmern-
tal codes and standards.

TFP490
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Sprinkier Technical
Identification Type K-factor | Data Sheet
Humber [S1H] Mumbar
TY2234 censent an 44 TFP400
N Recessed Pendent ;. .
Pandent. Recessed Pendent and
T34 Domed Plate Concaaled Pendart 6.8 TrPaog
TY1334 42 TFP4ID
TY2334 a4 TFP412
Haorizontal Sidewall and
Recessed Hormontal Sidawall
TY3334 5.6 TFP415
TY4334 5.8 TFP4I7
TY22B4 o 42 TFP420
Flush
T¥23ed Herizontal Sidewall 12 TFR425
TY3IS8E L L. 44 TFPa4z
Domad Plate
TY2234 o et 44 TFP4s0
Dry FPJE
TYIEES Recessed Pendent 48 TrPagn
Diry Horizontal Sidewall and
TY2335 Recessed Horontal Sidawall 44 TFP4ET
TABLE A
SERIES LFII RESIDENTIAL SPRINKLERS
= NFPA 13R. The number of design
-
DEE‘Q"- sprinklers shall include all sprin-

Hydraulics

HFPA 13D. The number of design
sprinklers shall include all sprin-
klers within a compartment up to a
maximum of two sprinklers whare spa-
cific UL Listed flows are provided. Thea
minimum reguired sprinkler flow rate
for systems designed to MFPA 13D
are given in the Technical Data Sheets
refarenced in Table A, a5 a function of
tempersture rating and the meximum
gllivwable coverage areas.

NOTE: For actual coverage arsas less
than or between those indicated in
the Technical Data Shestz referenced
in Table A, it is necessary to use the
minimum reguired flow for the next
largest coverage arsa.

Exampla Mo. 1: Assuming the use of a
pendent sprinkler, the actual coverage
area being profected is 14 fi. » 18 fi
In this case the minimum flow requira-
ment for a 16 ft. x 16 ft. coverage area
must be wsad.

Exampla Mo. 2: Assuming the use of a
pendent sprinkler, the actual coverage
ares being protected is 17 ft. = 17 i
In this case the minimum flow require-
ment for a 18 ft. x 18 ft. coverage arsa
must be wsed.

klere within & compariment up to 2
maximum of four sprinklers whare spe-
cific UL Listed flows are provided. The
minimum reguired sprinkler flow rats
for systems designed to MFPA 13R
ara given in the Technical Data Shests
refarenced in Table A, as a function of
temperature rating and the madimum
sllvwsble coverage areas.

NOTE: For actual coverage areas less
than or between those indicated in
the Technical Data Sheets referancad
in Table A, it iz neces to use the
mimimum required fow for the next
lzrgest coverage ared.

Example 1: Assuming the use of a
pendant sprinkler, the actusl coverags
area being protected is 14 L = 16 fi.
In this case the minimum flow require-
ment for a 16 ft. w 16 ft. coverage area
must be usad.

Example 2: Assuming the use of =
pendent sprinkler, the actusl coverage
area being protected is 17 ft. x 17 fi.
In this case the minimum flow require-
mant for a 18 ft. » 18 ft. coverage area
must be usad.

NFPA 13. The number of design sprin-
klers is to ba the fowr most hydraulically
demanding sprinklers. The minimuwm

reguired discharge from each of the
four sprinklers is to be the greater of
the following:

= The flow rates given in the Technical
Data Sheats referanced in Table A for
WFPA 130 and 13R as & function of
temperatura rating and the maximum
sllowsble coverage area.

NOTE: For actual coverage aroas lass
than or betwsesn those indicated in
the Technical Data Sheats refersnced
in Tabie A, it is necessary fo use the
minimum required flow for the next
largest coverage area.

* A minimum discharge of 0.1 gpm/ft®,
ower the “design area™ comprised of
tha four most hydraulically demand-
ing sprinklers for the actual cower-
age areas being protected by the
four sprinklers.

NOTE: The greatest dimension of the
acfual coverage arma cannot be any
greater than the maximwm coverage
areas indicated in the Technical Data
Sheetz referenced in Table A.

Example 1: A comidor being protected
is B ft. wide; consequently, an actual
coverage area of 8 fi. « 20 ft. iz being
contemplated. Based on using the
LFIl [T¥2234} Pendent Residentizl
Pendent Sprinkler, the flow rate pro-
vided im TFP400 for a 20 ft » 20 ft. cow-
erage area is 20 gpm. Howewver basad
on minimum discharge of 0L gpm/fie.
tha flow rate would be 16 gpm. In this
case a minimum flow rate of 20 gpm for
thiz design sprinkler must be utilzed.

Example 2: A long narrow room being
protected is 12 ft. wide; consaguently,
an actual coverage area of 12 f.x 20 .
= bainﬁ contemplated. Basad on u&inq
tha LFIl {T¥2234) Pendent Hesidentia

Pendent Sprinkler, the flow rate pro-
vidad im TFP400 for a 20 ft w 20 ft. cow-
erage area is 20 gpm. Howewver basad
on minimum discharge of 01 gpm/fis.
tha flow rate would be 24 gpm. In this
case a minimum flow rate of 24 gpm for
thiz design sprinkler must be utilzed.

Compartment. & compartment is a
space that is completely enclosad by
walls and a ceiling. The compartmeant
enclosuwre may have openings to an
adjoining space, provided the open-
ings have a minimum lintal depth of &
inches from the ceiling.

Sloped Ceilings. For systems
designed to NFPA 12, 130, or 13R and
whera specific UL Listad flows hawe
not bean provided for sloped ceilings,
consult with the local authority having
jurisdiction with regard to the number
of “design sprinklers” for sloped ceil-
ings having a slope greater than a 2
inch rise for a 12 inch run.
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Design:
Sprinkler

Location

When locating the Saras LFIl Reasi-
dential Sprinklers, Sprinkler Spacing,
Obstruction To Water Distribution, Heat
Sensitivity, Praventing Cold Soldering,
and Proximity To A Heat Source must
all be considered.

Table B provides a conversion of
“Riza Ower Run” that is a convantional

method of defining slope in architec-
tural drawings to "Degrees Of Slope”
a5 used in this guideline.

Sprinkler Spacing Under Horizontal
Ceilings (Up to 9 degraes of slope).
Hasidential sprinklers arg utilized for
various maximum spacings in accor-
dance with minimum flows and pres-
sures. Typical coverage areas for
pendent sprinklers are 12 ft. x 12 ft. up
to 20 ft. x 20 ft., and typical coverage
areas for horizontal sidewall sprinklers
are 12 ft. x 12 ft. up to 16 ft. x 20 ft.
Refer to the Tachnical Data Sheats ref-
erenced in Table A for coverage areas,
and refer to the applicabls MFPA stan-
dard for Spacing Rules Under Hori-
zontal Ceilings. Understanding the
intended area of coverage while using
this guide is critical.

Always remember that the slpacing of
sprinklers under horizontal ceilings
with slopes graater than 0 degress (ie.,
non-level) is measured along the slope
when determining distance off of wallz
and betwaen sprinklars.

Sprinkler Spacing Under Sloped
Ceilings (10 to a 60 degrees of
slope).

Hasidential sprinklers arg utilized for
Various maximum spacings in accor-
dance with minimum flows and pres-
sures. Typical coverage areas for
pendent sprinklers are 12 ft. x 12 ft. up
to 20 ft. x 20 ft., and typical coverage
areas for horizontal sidewall sprinklers
are 12 ft. x 12 ft. up to 16 ft. x 20 ft.
Refer to the Tachnical Data Sheats ref-
erenced in Table A for coverage areas,
and refer to Figure 1 for Spacing Rulas
Under Sloped Ceilings. Understand-
ing tha intanded area of coverage while
using this guide is critical.

Always remember that the spacing of
sprinklers under slopad ceilings i= mea-
sured along the slope whan determin-
ing distance off of walls and batweaen
sprinklers.

Obstruction to Water Distribution.
Location with respect o obstructions
to water distribution are addrassed

b{ the ap?licable- MFPA standard. For
other obstruction scenarios which are

TFP430
Page 3 of 10
12 607 | B6* | &3 | 50° | 46° | 45°
kb 58% | 54® | 51° | 48° | 45" | 42°
10 Lo® | BE® | E4® [ 487 | 45% | 42° | 40°
] SE® | 52° | 48° | 45° | 42° | 39 | 47°
e B Gg° | 53 | 49° | 45° | 42° | 397 | 38° | 34°
2 7 B0 | 54° | 49° | 45° | #1° | 38° | 3&° | 32° | 30°
E. ] SE% | 50° | 45° | 49° | 37 | 34° | 3" | 290 | 27°
é 5 Lg® | 51° | 45° | 40° | 36" | 32° | 20° | 27 | 24° | 253°
4 63° | 45% | 39° [ 34° | 30° | 27° | 247 | 22° | 20¢ | 18°
3 BE° [ 45 | 7% | M® | 2re | 23 | 20 [ 18" [ 17 | 157 | 14°
2 45° | 34% | 27 | 2% | 48° | 167 | 44® [ 437 | 117 | 107 | &
1| 45% | 27° | 18° | 14 | 11 | & B* 7 g* G° g &
1 2 3 4 5 fi T 8 9 0 1 12
Run, Inches
TABLE B
RISE OVER RUN CONVERSION TO DEGREES OF SLOPE

not addressed by MFPA, refer to tha
appropriate figuras within this data
shesat. If a sprinklar water distribution
pattern is obstructed, the obstruction
1= to be considered the maximum dis-
tance of coverage for a given sprinkler
and additional sprinklars beyond tha
obstruction will ba necassary. Becausa
of the vared natura of residential typa
construction, thars will ba somea com-
partmeant designs that cannot be fully
sprinklared in accordance with tha
racommeandations of NFPA 13, 130,
or 13R. In the event of thiz condi-
ticn, consult with the authority having
jurisdiction.

Appendix material in NFPA 130 and
12H refarances the evaluation of certain
small areas.

Small areas created by architectural
featuras such as planter bow windows,
bay windows, and similar features can
be avaluated as follows:

(@) Where no additional floor space
area is created by the architectural
featura, no additional sprinkler protac-
ticn is required.

(b} Whera additional floor space is
created by an architectural featura,
no additional sprinklar protaction is
required, provided all of the following
conditions ara met:

+ The floor area does not axceed 18
squars fest.

+ The floor area is not greater than 2
feet im depth at the deepest point of
the architactural feature to the plans
of the primary wall whare measured
along the finishad floor.

+ The floor is not greater than 9 feet
in length whera measurad along tha
plane of the primary wall.

Maasurament from the deepast point of
the architectural faature to the sprinklar
should not exceed the maximum listed
spacing of the sprinkler. Tha hydrau-
lic design is not requirad to considar
the area created by the architectural
faaturs.

Figure 2 provides guidance for position-
ing of pandent and horizontal sidewall
sprinklers with respect to obstructions
aJ-:ungka wall, and in tha casa of pendent
sprinklers the positioning of sprinklers
on both sides of a continuous obstruc-
tion located at the ceiling. Considar-
ation must be given to the size of the
abstruction, as well as the allowable
daflector-to ceiling distance.

Heat Sensitivity. Sensitivity to haat is
critical for prompt operation of a rasi-
dential sprinklar for a fire condition. The
Technical Data Shesats referanced in
Table A provide the allowable sprinklar
daflactor-to-ceiling distances.

Rasidential sprinklers ara to be installed
baneath smooth flat cailings as defined
by NFPA 13.

Special consideration, such as increas-
ing the number of design sprinklers
baing ydraulically calculated, must be
given to installations whare continuous
obstructions to heat fliow are present
{e.0.: beams, lintals, atc.).

Under a sloped ceiling, the residantial
sprinklar(s) located at the highest ele-
vation must not be locatad more than
3 feet maasured vertically down from
the peak.
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TFP490
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Preventing Cold Seolder. A minimum
distance between residential sprin-
klers to prevent cold scldering (i.e.,
the wetting from an operated sprin-
kler onto an unoperated sprinkler that
could prevent its potential to operate if
needed) must be maintained.

Under horizontal ceilings, the minimum
distance between residential sprinklers
to prevent cold soldering is 8 feet.

Sloped ceilings, however, present more
of a cause for concern for cold solder-
ing, since the elevation of one sprinkler
may be higher than another, resulting in
a different distribution pattern than that
of a horizontal ceiling condition.

Figure 1 - Spacing Rules Under Sloped
Ceilings addresses the minimum
acceptable distance under various
sloped ceiling conditions that will take
into account the prevention of cold
soldering.

One solution to prevent cold solder-
ing is to stagger the sprinklers so that
the distance between two sprinklers
is increased. In some case, baffles
can be located midway between two
closely located sprinklers to prevent
cold soldering.

Proximity To A Heat Source. Sprin-
klers must be located so as to prevent
an inadvertent operation due to expo-
sure of normal heat sources. Loca-
tion with respect to exposure of heat
sources other than fire that may cause
an inadvertent operation of a residential
sprinkler. Refer to the applicable NFPA
standard.

Installation

The Series LFIl Residential Sprinklers
must be installed in accordance with
the applicable Technical Data Sheet
referenced in Table A.

Care and
Maintenance

The Series LFIl Residential Sprinklers
must be maintained and serviced in
accordance with the applicable Tech-
nical Data Sheet referenced in Table A.

Sprinklers which are found to be
leaking or exhibiting visible signs of
corrosion must be replaced.

The owner is responsible for the
inspection, testing, and maintenance of
their fire protection system and devices
in compliance with this document, as
well as with the applicable standards
of the National Fire Protection Asso-
ciation (e.g., NFPA 25), in addition to
the standards of any other authorities
having jurisdiction. Contact the install-
ing contractor or sprinkler manufac-
turer regarding any questions.

Automatic sprinkler systems should be
inspected, tested, and maintained by a
qualified Inspection Service in accor-
dance with local requirements and/or
national codes.

Limited
Warranty

Forwarranty terms and conditions, visit
www.tyco-fire.com.
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-
c i
E

PENDENT SPRINKLERS SIDEWALL SPRINKLERS
ELEVATION ELEVATION

E

A - MAXIMUM: ONE HALF THE MAXIMUM SPRINKLER SPACING (SEE TECHMICAL DATA SHEETS REFEREMNCED IN TABLE &)
FOR THE COVERAGE AREA BEING HYDRAULICALLY CALCULATED

B - MAXIMUM: THE MAXIMUM SPRINKLER SPACGING (SEE TECHNICAL DATA SHEETS REFEREMCED IN TABLE A) FOR THE
COVERAGE AREA BEING HYDRALULICALLY CALCULATED

MINIMUM:  §-0°
C - MAXIMUNM: 207
D - RANGE: 107 - 60° CEILING ANGLE.

E - MIMIMLUM: 47
FAGURE 1 (PART 1 OF &)
SPRINKLER SPACING UNDER HORIZONTAL CEILINGS
MULTIPLE SPRINKLERS ON SAME SLOPE AND DISTANCE OFF WALLS

PENDENT SPRINKLERS SIDEWALL SPRINKLERS

ELEVATION ELEVATION
A - MAXIMUM: ONE HALF THE MAXIMUM SPRIMKLER SPACING (SEE TECHMICAL DATA SHEETS REFEREMCED IN TABLE &)
FOR THE COVERAGE AREA BEING HYDRAULICALLY CALCULATED

B - MAXIMUM: THE MAXIMUM SFRINKLER SPACIMG (SEE TECHMICAL DATA SHEETS REFEREMCED IN TABLE &) FOR THE
COVERAGE AREA BEING HYDRAULICALLY CALCULATED
MIMIMUN:  8'-07
C - MAXIMUM: 3'-07
D - RAMGE: 10° - 607 CEILIMG AMGLE.
E - MIMNIMUM: &'-07

FIGURE 1 (PART 2 OF &)
SPRINKLER SPACING UNDER SLOPED CEILINGS
SYMMETRIC SPRINKLER LOCATIONS ON OPPOSING SLOPES
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Page 6 of 10

PENDENT SPRINKLERS SIDEWALL SPRINKLERS

ELEVATION ELEVATION

A - MAXIMUM: ONE HALF THE MAXIMUM SPRINKLER SPACING
{SEE TECHNICAL DATA SHEETS REFERENMCED
M TABLE A} FOR THE COVERAGE AREA BEING
HYDARAULICALLY CALCULATED.

B - MAXIMUM: 3'-0° WHENM THERE ARE NO SPRIMKLERS OM
THE LEVEL CEILING

C - RANGE: 10° - 60 CEILING AMGLE.

D - MINIMUM:  &'-0°

- = E
SOEL 2 ACCEPTABLE
== % ur
zﬁug E
EDEE 1 UMNACCEPTABLE
Tm
(=]
i
10 15 20 25 a0 35 40 45 50 55 80
CEILING ANGLE 'C’, DEGREES(")
GRAPH A
E 11T
T ==
(a)
. = nuE, SPRIMKLER
1T ik} SPACING
= = [SEE TECHNICAL
w4 'q, = DATA SHEETS
saz IEca REFERENCED IN
SEE - TAELE A) BEING
=520 s u = HYDRALILICALLY
Z20u CALCULATED:
= E = T )
ic) (g} 20
é 2 il {by 18
I F = H ,:DE 16
(g 12
Qara s ' idl) id) 12
| I
H HH
0 11 IT1T

10 15 20 25 30 35 40 45 50 55 @0
CEILING ANGLE 'C", DEGREES{")
GRAPH B

FIGURE 1 (PART 3 OF &)
SPRINKLER SPACING UNDER SLOPED CEILINGS
SPRINKLERS LOCATED ON INTERSECTING HORIZONTAL AND SLOPE CEILINGS
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PENDENT SPRINKLERS SIDEWALL SPRINKLERS

ELEVATION ELEVATION

A - MAXIMUM: ONE HALF THE MAXIMUM SPRINKLER SPACING
(SEE TECHNICAL DATA SHEETS REFERENCED
IN TABLE A) FOR THE COVERAGE AREA BEING
HYDRAULICALLY CALCULATED.

B - MAXIMUM: 3'-0"
C - RANGE: 10° - 45° CEILING ANGLE.
D - RANGE: 107 - 45° CEILING ANGLE.
E - MINIMUM: &'-0"

5 SPRINKLER

2 SPACING
(SEE TECHNICAL
1 y DATA SHEETS
REFERENCED IN
(@ TABLE A) BEING
HYDRAULICALLY
. CALCULATED:
H (a) 20'

H- (b) 18

MINIM LM
REQUIRED
SLANT DISTANCE,
FEET
[#]

g

EEEE ic) 16'
HHH id) 14'
e} 12

1 [ Fi

10 15 20 25 30 35 40 45

CEILING ANGLE, DEGREES(")
USE THE GREATER OF ANGLE 'C' OR ANGLE 'D'

GRAPH A
FIGURE 1 (PART 4 OF 6)

SPRINKLER SPACING UNDER SLOPED CEILINGS
NON-SYMMETRIC SPRINKLER LOCATIONS ON OPPOSING SLOPES
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A - MAXIMUIM:

B - MAXIMUM:

G - RANGE:
DO - MIMIMUIR:

PENDENT SPRINKLERS

ELEVATION

OME HALF THE MAXIMUM SPRINKLER
SPACIMNG (SEE TECHMICAL DATA
SHEETS REFERENCED IMN TABLE &) FOR
THE COVERAGE AREA BEING
HYDRAULICALLY CALCULATED

THE MAXIMUM SPRINKLER SPACING
[SEE TECHMNICAL DATA SHEETS
REFERENCED IN TABLE A) FOR THE
COVERAGE AREA BEING
HYDRAULICALLY CALCULATED OR
AS RESTRICTED BY GRAFPH A
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SIDEWALL SPRINKLERS

ELEVATION

A - MAXIMUM: UP TO THE MAXIMUM SPRIMKLER COVERAGE
AREA LENGTH (SEE TECHNICAL DATA SHEETS
REFEREMNCED IM TABLE A) FOR THE COVERAGE
AREA BEING HYDRAULICALLY CALCULATED.

B - RAMNGE: 107 - 45% CEILING AMGLE.
FAGURE 1 (PART & OF &)

SPRINKLER SPACING UNDER SLOPED CEILINGS
SIDEWALL SPRINKLERS LOCATED AT PEAK
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CEILIMNG

OBSTRUCTION

ELEVATION

PEMDENT SPRIMKLERS MAY
BE LOCATED OM OPPOSITE
SIDES OF AN OBSTRUCTION NOT
EXCEEDING 4 FEET IN WIDTH
FROVIDING THE DISTAMCE
FROM THE CENTERLINE OF
THE CBSTRUCTION TO THE
SPRINKLERS DO NOT EXCEED
OME HALF THE MAXIMUM
SPRINKLER SPACING "A"
(SEE TECHMICAL DATA

SHEETS REFERENCED
IM TABLE A)
FIGURE 2 (PART 1 OF 2)
POSITION OF PENDENT SPRINKLERS ON OPPOSITE SIDES OF
CONTINUOUS OBSTRUCTIONS AT THE CEILING
TOP OF TOP OF
SPRINKLER SPRINKLER
CEILING DEFLECTOR CEILING DEFLECTOR
i I| II I.
SOFFIT R e L e e SOFFIT i -L-_-L-_-i-_-i-_I{,-_-L-_-L-_i-_-i-_-i-_-L-_-L-_-L-_-L-_-L-_-L-_i-d-i-_-i-_-i-_-i
. IIII
"""" s ALLOWABLE
4 INCHES DEFLECTOR-TO-
MAXIMUM CEILING DISTANCE
{SEE TECHNICAL
MIMNIMUM MAXIMUM DATA SHEETS
DEFLECTOR-TO- DEFLECTOR-TO- WALL BEFERENCED
CEILING DISTANCE CEILING DISTANCE IM TAELE &)
(SEE TECHMICAL [SEE TECHMICAL
DATA SHEETS 8 INCHES
REFERENCED MAKIMUM
ELEVATION

WALL
DATA SHEETS
REFERENCED

IM TAELE A)

IN TAELE A)

FIGURE 2 (PART 2 OF 2)

ELEVATION
POSITION OF HORIZONTAL SIDEWALL SPRINKLERS WITH RESPECT TO OBSTRUCTIONS
ALONG A WALL TO AVOID OBSTRUCTION TO WATER DISTRIBUTION
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RESIDENTIAL SPRINKLER PLAN REVIEW

UNIT 5:
VERIFYING SPRINKLER COVERAGE
AND HYDRAULIC DESIGN

TERMINAL OBJECTIVE

The students will be able to:

5.1 Evaluate the accuracy of computations on a set of plans with associated hydraulic calculations.

ENABLING OBJECTIVES

The students will be able to:

5.1 Verify that sprinkler spacing is in accordance with listing requirements, and that design assumptions have
been included in hydraulic calculations.

52 Differentiate the flow characteristics of the four types of sprinkler pipe.

5.3 Verify that hydraulic calculations include a sufficient number of sprinklers (one- and two-head designs) and
that all hydraulic reference points are identified on the plans.

5.4 Verify the calculation of a single sprinkler flow.




VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

g L

FEMA vare,

UNIT 5:
VERIFYING SPRINKLER
COVERAGE AND HYDRAULIC
DESIGN

Slide 5-1

TERMINAL OBJECTIVE

Evaluate the accuracy of computations on a
set of plans with associated hydraulic
calculations.

Slide 5-2

ENABLING OBJECTIVES

 Verify that sprinkler spacing is in
accordance with listing requirements, and
that design assumptions have been
included in hydraulic calculations.

+ Differentiate the flow characteristics of the
four types of sprinkler pipe.

Slide 5-3
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

ENABLING OBJECTIVES

(cont’d)

» Verify that hydraulic calculations include a
sufficient number of sprinklers (one- and

two-head designs) and that all hydraulic

reference points are identified on the

plans.

+ Verify the calculation of a single sprinkler
flow.

Slide 5-4

L. DESIGN CONSIDERATIONS

A. Automatic fire sprinkler systems may be designed using hydraulic calculations or
by a prescriptive method.

HYDRAULIC DESIGN

» Uses calculations to verify that the water

supply’s pressure and volume are able to:
— Provide enough flow at the correct pressure

to each sprinkler to control a fire.

— Develop enough flow at the correct pressure
to all the sprinklers that are likely to open in a

fire.

— Minimize the overall size of the sprinkler
distribution pipe (to reduce cost).

Slide 5-5

B. Hydraulic design uses calculations to verify that the water supply’s pressure and
volume are able to:

1. Provide enough flow at the correct pressure to each sprinkler to control a
fire.
2. Develop enough flow at the correct pressure to all the sprinklers that are

likely to open in a fire.

3. Minimize the overall size of the sprinkler distribution pipe (to reduce cost)
without losing more pressure than the water supply can stand.
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

HYDRAULIC DESIGN (cont'd)

* Preferred design method in National Fire
Protection Association (NFPA) 13,

Standard for the Installation of Sprinkler

Systems, 13R, Standard for the

Installation of Sprinkler Systems in Low-
Rise Residential Occupancies, and 13D,

Standard for the Installation of Sprinkler

Systems in One- and Two-Family

Dwellings and Manufactured Homes.

Slide 5-6

C. Hydraulic design is the preferred design option for systems designed in accordance
with National Fire Protection Association (NFPA) 13, Standard for the Installation
of Sprinkler Systems, 13R, Standard for the Installation of Sprinkler Systems in
Low-Rise Residential Occupancies, and 13D, Standard for the Installation of
Sprinkler Systems in One- and Two-Family Dwellings and Manufactured Homes.

. READING HYDRAULIC CALCULATIONS

READING HYDRAULIC

ssssssssssssssssss 3

PURPLE HOUSE

CALCULATIONS

Slide 5-7

A. Project cover sheet (ACME Sprinkler Systems, Inc.).

1. Includes designer’s name and company contact information.
2. Not all designers provide this sheet since it is not a required part of a
submittal.
B. Hydraulic design information sheet.
1. Includes all the assumptions the designer has incorporated into the project

to meet the requirements of the appropriate design standard.
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

This is a required part of the submittal.
The top block describes the project details.

The second block outlines the foundational information for the system
design:

a. Sprinkler design standard selected.
b. Number of design sprinklers flowing.
c. Special rulings.
- If the owner, contractor or code official has provided
requirements different from the national design standards,
they should be addressed here (e.g., more than the standard

number of sprinklers flowing, densities greater than the
standards require, etc.).

d. Listed flow for the sprinkler(s) selected to be used as the design
sprinklers.

e. Listed pressure needed to provide the required flow.

f. Maximum listed spacing for the selected sprinklers.

g. Type of system to be used.
- Wet.
- Dry.
- Preaction.

h. Additional flow requirements (gallons per minute (gpm)) based on
additional dwelling units of special rulings.

1. Sprinkler make and model selected for the design, including K-
factor.
] Elevation at the highest outlet (sprinkler).

- Represents elevation difference between where water supply
test was taken and highest sprinkler.

k. Sprinkler temperature rating.
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

5. The next block includes the calculation summary, the total flow and
pressure output resulting from the calculations. The sprinkler pipe C-factor
is also included.

6. The final section provides water supply data:
a. Date, time and test location.
b. Static and residual pressures.
c. Flow in gpm at test location.
d. Elevation where test was performed.

e. Pump data (if used).
f. Tank, reservoir or well data (if used).
Water supply curve.

1. Represents a comparison of the sprinkler system performance in relation to
the water supply test.

2. When a water supply test curve is shown, the sprinkler system demand
(lower-left to upper-right diagonal line) must always occur below the water
test curve.

3. The lower-left to upper-right diagonal line represents the sprinkler system
demand.

a. Starts at zero gpm flow at about 10 pounds per square inch (psi),
which represents the elevation of the highest sprinkler.

b. Ends at 32.1 gpm at 33.9 psi, which is the flow and pressure demand
of the system with both design sprinklers operating.

Flow diagram.

Computerized representation of how the water flows from the source to the design
sprinklers through the assigned nodes.

Fittings used summary.

1. Provides information on the abbreviations used in the hydraulic printout for
various fittings.

2. Includes the estimated friction loss at various flow rates for each fitting type
and size.
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

F. Flow summary.

1. Provides a summary analysis of what is influencing water flow at various
points in the system.

2. In this example, these points are referenced as nodes; they may also be
called hydraulic reference points.

SPRINKLER FLOW

To achieve fire control, the sprinkler system

must be able to deliver adequate flow at a
specific pressure. 5y = B

Slide 5-8

G. Final calculations/sprinkler flow.

1. In order to achieve fire control, the sprinkler system must be capable of
delivering adequate flow at a specific pressure.

2. The hydraulic calculations will show the minimum flow and pressure
requirement.
3. The values in the calculations should meet or exceed the pressure and

volume requirements shown in the manufacturer’s sprinkler tables for the
selected configuration (smooth, flat ceiling, slope, spacing, etc.).
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

VERIFYING HYDRAULIC CALCULATIONS

SPRINKLER FLOW/PRESSURE

+ Oirifice size: K-factor.
» Constant coefficient of
discharge.

— Higher K-factor: lower
friction loss/greater
flow.

— Lower K-factor: higher
friction loss/lesser
flow.

Slide 5-9

A. Sprinkler flow characteristics are identified by their K-factor, a mathematical

constant coefficient of discharge.

1. The larger the K-value, the greater the flow.
2. Based on a minimum sprinkler operating pressure of 7 psi.
B. The plans examiner should verify the flow and pressure values shown in the

hydraulic calculations that are submitted with the plans. To do this, the plans
examiner must know the sprinkler K-factor, which is provided in the

manufacturer’s technical literature.

DISCHARGE CRITERIA
GALLONS PER MINUTE

* For sprinklers that have listed discharge
criteria, use the listed criteria.
» For sprinklers that do not have listed
discharge criteria:
— Minimum 18 gallons per minute (gpm) to any
single sprinkler.
— Minimum 13 gpm to all design sprinklers.

Slide 5-10

C. Discharge criteria.
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

1. For sprinklers that have specific discharge criteria (such as those described
in the manufacturer’s catalog literature), the system must provide at least
the flow required for the multiple- and single-sprinkler operating criteria
specified by the sprinkler listing. Use the manufacturer’s tables in Unit 6:
Prescriptive Design, Appendix: Residential Sprinkler Prescriptive Design
to point out the minimum flow from one- and two-head sprinklers, then
show where those values appear on the hydraulic calculations.

2. For sprinklers that do not have specific discharge criteria, the system must
discharge at least 18 gpm to any single design sprinkler in the system.

a. This reference to sprinklers that do not have a specific discharge
criteria is legacy language from early versions of NFPA 13D. There
are no residential sprinklers in the market today that do not have a
specific discharge criteria.

b. However, there might be standard sprinklers installed in the non-
dwelling portions of a structure that comprise the hydraulic remote
area, so these values would be used in those conditions.

c. The system must discharge at least 13 gpm per sprinkler
simultaneously to all of the design sprinklers.

3. The submittal should include calculations for one- and two-head sprinkler
operation.

SPRINKLER FLOW/

PRESSURE (cont'd)

+ The minimum operating pressure is 7

pounds per square inch (psi).
— Unless manufacturer’s literature has different

value.
— Warning: Pressure demands vary based on

specific design and installation conditions.

- Sloped ceilings.

- Spacing.

Slide 5-11
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

VERIFYING FLOW

Given: Q = K\P

- Q=gpm.

— K = sprinkler K-factor.
— P = flowing pressure.
Q=4.9V7
Q=49x264

Q =12.96 gpm and is rounded to 13 gpm.

Slide 5-12

To verify the flow of a single sprinkler, use the formula:
Q=Kp

Where:

Q = quantity in gpm.

K = sprinkler K-factor.

p = residual pressure in psi.

Example: Given a residential sprinkler with a K-factor of 4.9 at a flowing pressure
of 7 psi, what is the flow in gpm?

1. Q=4.9V7.
2. Q=4.9x2.64.
3. Q =12.96 gpm.

4. Round to 13 gpm.
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

VERIFYING PRESSURE

«  Given: YP=Q/K
- Q=gpm.

— K = sprinkler K-factor.

— P =flowing pressure.
P =20/4.9

VP =4.08

(VP)2 = (4.08)?

P = 16.65 psi and is rounded to 16.7 psi.

Slide 5-13

E. Conversely, to verify the minimum required pressure to obtain a specific flow, use
the following inverse formula:

P=Q/K

Where:

Q = quantity in gpm.

K = sprinkler K-factor.

p = residual pressure in psi.

Example: Given a residential sprinkler with a K-factor of 4.9, what pressure is
required to obtain a flow of 20 gpm?

1. 20/4.9 =\p.

2. 4.08 =p.

3. (4.08)2 = (Vp)2.
4. 16.65 =p.

5. Round to 16.7 psi.
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

MANUFACTURER'’S LISTING

Minimum Flow ® and Minimum Flow ®) and Minimum Flow ® and
Maximum | Maximum ure Residual Pressure Residual Pressure
Coverage | Spacing ilin For Sloped Ceiling For Slop d Ceiling ng
Area () Ft. (Max. 2 Inch Rise (Greater Than 2 Inch Rist ate Rise
Ft.x Ft. (m) for12inch Run) | Up To Max. 4 Inch Rise for 12 neh Ru n) | Up To Max. 8 Incl s for12lncb Run)
(m x m) 155°F/68°C or 155°F/68°C 175°FI79°C 155°F/68°C 175°FI79°C
175°F/79°C
2x12 2 13 GPM (49,2 LPM) | 13 GPM (49.2 LPM) | 17 GPM (64,3 LPM) | 13 GPM (49,2 LPM) | 17 GPM (64,3 LPM)
@7x3n| @7 7.0 psi (0.48 bar) 7.0psi (0.48bar) | 12.0psi (0.83 bar) | 7.0psi (048 bar) | 12.0 psi (0.83 bar)
14X 14 14 13 GPM (49,2 LPM) |13 GPM (49,2 LPM) [ 17 GPM (64,3 LPM) | 13 GPM (49,2 LPM) | 17 GPM (64,3 LPM)
“3x43)| @3 7.0psi(048bar) | 7.0psi(0.48bar) | 12.0psi(0.83bar) | 7.0psi(0.48bar) | 12.0 psi (0,83 bar)
16x 16 16 13GPM (49,2LPM) |13 GPM (49,2 LPM) | 17 GPM (64,3 LPM) | 13 GPM (49,2 LPM) | 17 GPM (64,3 LPM)
©.9x49)| (49 7.0psi(048bar) | 7.0psi(048bar) | 12.0psi(0,83bar) | 7.0psi(0.48bar) | 12.0 psi (0,83 bar)
18x18 18 17 GPM (64,3 LPM) | 17 GPM (64,3 LPM) | 17 GPM (64,3 LPM) | 17 GPM (64,3 LPM) | 17 GPM (64,3 LPM),
(55x55)| (55) 12.0psi(083bar) | 12.0psi(0.83bar) | 12.0psi(0.83bar) | 12.0psi (0,83 bar) | 12.0 psi (0,83 bar)
20x 20 20 20 GPM (75,7 LPM) | 20 GPM (75,7 LPM) | 20 GPM (75,7 LPM) | 21 GPM (79,5 LPM) | 22 GPM (83,3 LPM)
©1x61)| (6.1) 167 psi(1,15bar) | 16.7psi(1,15bar) | 167 psi(1,15bar) | 18.4 psi(1,27 bar) | 20.2 psi (1,39 bar)
(a) For cover: age area dimensions less than or between those indicated, it is necessary to use the minimum required flow for the
fighot Coverage area for which hydraulic design aieria are stated.
(b) Requirement is based on minimum low in GPM (LPM) from each sprinkler. The associated residual pre: are calculated
using the nominal K-factor. Refer to Hydra ulic Design Criteria Section for details

NFPA 13D AND NFPA 13R WET PIPE HYDRAULIC DESIGN CRITERIA FOR THE SERIES LFII (TY2234)
RESIDENTIAL PENDENT AND RECESSED PENDENT SPRINKLERS

Slide 5-14

F. Design density option.

1. In NFPA 13 (13D or 13R), designers may use the specified number of
design sprinklers or may choose to design a system based on a design
density of 0.05 gpm per square foot.

2. The design density method is a sprinkler design scheme more often used in
commercial-type or large, open area structures. Depending upon the fire
load and other factors, the sprinkler designer must show that the system is
capable of delivering a minimum specific amount of water over a specific-
sized area called the hydraulic design area or remote area.

3. For example, if the standard specifies the sprinkler system must deliver a
density of 0.05 gpm per square foot, that means that all of the sprinklers in
the hydraulic design area or remote area must be capable of providing 0.05
gpm over every square foot of the design area. If the design area is 800
square feet, the sprinkler system must be capable of flowing at least 40 gpm.

0.05 gpm/ft? x 800 ft*> = 40 gpm

4. The actual flow value will be more than 80 gpm, because the system will
need to provide more water to fill the pipes and flow all the sprinklers at the
design rate.

5. The minimum design area for commercial-type or large, open area

structures is provided in NFPA 13 or as required by the code official.

6. In a residential application, imagine a great room or large recreation room
that measures 20 feet by 28 feet (560 square feet). (This is an arbitrary
number selected for an example.)
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

7. At arequired density of 0.05 gpm per square foot, the required flow for this
room would be:

0.1 gpm/ft* x 560 ft> = 28 gpm

8. This outcome value is very similar to the design sprinkler method that has
been used in the standards.

SPRINKLER SPACING

» Area of sprinkler coverage.

— Affects volume and pressure requirements.
» Various conditions.

— Ceiling slope, spacing, available water
supply.

Slide 5-15

G. One of the key elements to adequate sprinkler performance is the amount of area a

single sprinkler will cover. The goal is to ensure that all portions of the room are
within the spray pattern of one or more sprinklers.

Based on the coverage area and number of sprinklers, the designer must ensure that
there is adequate volume at adequate pressure to operate the system, which is the
basis for the hydraulic design.

SPRINKLER AREA LIMITS/

SPACING

S xL=(Ag)

Where:

+ S: larger of twice the distance to the wall/
obstruction or distance to next sprinkler on

branch line.

« L: larger of twice the distance to the wall/

obstruction or spacing between branch
lines.

Slide 5-16
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

H. Sprinkler area limits and spacing. Design coverage area is based on the formula:
SxL=As
Where:

S = larger of twice the distance to the wall/obstruction or the distance to next
sprinkler on branch line.

L = larger of twice the distance to the wall/obstruction or the spacing between
branch lines.

As = area of coverage per sprinkler.

SxL

[ ]
®
g

Plan view

Slide 5-17

Slide 5-17 represents where the dimensions S and L are taken.
1. S is the spacing between sprinklers along a branch line.

2. L will be either the:

a. Space between the branch lines.
b. Twice the distance between the lower branch line and the wall
(obstruction).
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

S x L (cont’d)

S=12

[ ]
®
®

Plan view

Slide 5-18

J. Slide 5-18 adds values to the formula:
1. S =12 feet.

2. L =10 feet, or, twice 6 feet (12 feet).

A, SPACING?
« S=12;L=10;12x 10 = 120 ft2.
« S=12;L=(6x2);12x 12 = 144 ft2.
K. Slide 5-19 provides two answers:

1. S=12;L=10; 12x 10 =120 ft%.
2. S=12;L=(6x2); 12x 12 =144 f%.

The correct answer is that the sprinkler design coverage area is the greater
of the two values, i.e., 144 square feet.
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

DISCHARGE OVERLAP

Plan view
onde 5-20

L. Slide 5-20 represents the typical sprinkler round spray discharge pattern. The
spacing results from the equation S x L = A assuring that the sprinklers will provide
discharge overlap.

r—— 3 +—7 11—
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4
Bedmoa m , \ M
1 1
Great Hoom I
7 \ /
i - -
/
] B x7 A RS
Se__>E__B-
M Mastersr | [l ———— \
l—.._
Den Kitchen 1
n n I
// Laundry
Garage
[ 155 F residential sprinkler pendent.
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MANUFACTURER'S LISTING

INFORMATION (cont'd)

Minimum Flow ® and Minimum Flow ®) and Minimum Flow ® and

Maximum | Maximum | Residual Pressure Residual Pressure Residual Pressure
Coverage | Spacing For Sloped Ceiling For Sloped Ceiling

‘Area (@) Ft. Ri (Greater Than 2 Inch Rise (Greater Than 4 Inch Rise

Ft.x Ft. (™ for 12inch Run) [ Up To Max. 4 Inch Rise for 12 Inch Run) | Up To Max. 8 Inch Rise for 12 Inch Run)

(mxm) 155°F/68°C or 155°F168°C 175°FI79°C 155°F/68°C 175°FI79°C

175°FI79°C

12x12 2 13 GPM (49,2 LPM) | 13 GPM (49,2 LPM) | 17 GPM (64,3 LPM) | 13 GPM (49,2 LPM) | 17 GPM (64,3 LPM)
@7x3n| @7 7.0 psi (0,48 bar) 7.0psi (0.48 bar) | 12.0psi (0,83 bar) | 7.0psi(0.48 bar) | 12.0 psi (0,83 bar)

14x14 4 13 GPM (49,2 LPM) | 13 GPM (49,2 LPM) | 17 GPM (64,3 LPM) | 13 GPM (49.2 LPM) | 17 GPM (64,3 LPM)
@3x43)| (43) 7.0 psi (0,48 bar) 7.0psi (048 bar) | 12.0psi(0,83bar) | 7.0psi(0.48bar) | 12.0 psi (0,83 bar)

16x 16 16 13 GPM (49,2 LPM) | 13 GPM (49,2 LPM) [ 17 GPM (64,3 LPM) | 13 GPM (49,2 LPM) | 17 GPM (64,3 LPM)
49x49)| 49 7.0 psi (0,48 bar) 7.0psi (048 bar) | 12.0psi(0,83bar) | 7.0 psi (0,48 bar) | 12.0 psi (0,83 bar)

18x18 18 17 GPM (64,3 LPM) | 17 GPM (64,3 LPM) | 17 GPM (64,3 LPM) | 17 GPM (64,3 LPM) | 17 GPM (64,3 LPM)
(55x55)| (55 12.0psi (083bar) | 12.0psi(0.83bar) | 12.0psi (0.83bar) | 12.0 psi (0,83 bar) | 12.0 psi (0,83 bar)

20%20 20 20 GPM (75,7 LPM) | 20 GPM (75,7 LPM) | 20 GPM (75,7 LPM) | 21 GPM (79,5 LPM) | 22 GPM (83,3 LPM)
©1x61] 6.1 16.7psi(1.15bar) | 16.7psi(1.15bar) | 16.7 psi(1,15bar) | 18.4 psi (1,27 bar) | 20.2 psi (1,39 bar)

(a) For coverage area dimensions less than or between those indicated, it is necessary to use the minimum required flow for the next
iighest coverage area for which hydraulic design criteria are stated.

(b) Requirement is based on minimum flow in GPM (LPM) from each sprinkler. The associated residual pressures are calculated

using the nominal K-factor. Refer to Hydraulic Design Criteria Section for details.
TABLE A
NFPA 13D AND NFPA 13R WET PIPE HYDRAULIC DESIGN CRITERIA FOR THE SERIES LFII (TY2234)
RESIDENTIAL PENDENT AND RECESSED PENDENT SPRINKLERS

Slide 5-22
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VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

M. Manufacturer’s listing information and catalog sheets provide the maximum area
of coverage per sprinkler for various conditions.

These conditions include ceiling configuration, slope, available water pressure and
available water volume.

N. The maximum coverage area varies depending upon water pressure and volume
delivered to the sprinklers.

1. Generally, given the same sprinkler, increased pressure and volume are
needed to increase coverage areas.

2. Residential sprinklers should not be installed within 8 feet of one another
(unless listed for lesser spacing) to prevent cold soldering.

Cold soldering describes the condition where the sprinkler discharge from
one sprinkler hits the operating element of another, thereby cooling it and
preventing it from opening.

HYDRAULIC DESIGN

ASSUMPTIONS

» Correct design standard selected.
» Ceiling is smooth and flat.

— Slope and/or obstructions have been

addressed.

+ All areas covered.
* Number of design sprinklers is correct.

« Coverage area is correct.

+ Water supply data are current and accurate.

» Appropriate pipe is specified.

Slide 5-23

0. Design assumptions.
The sprinkler system designer will base their design on a variety of assumptions
regarding the system. These assumptions provide the design framework and should
be verified by the plans examiner. These design assumptions include:

1. The correct NFPA design standard has been selected for the occupancy.

2. The ceiling is smooth and flat, or obstructions that may affect water
distribution patterns or sprinkler spacing have been identified.

3. All areas requiring sprinkler protection have been provided with coverage.
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4. The number of design sprinklers is correct.

Design sprinklers are the one, two (NFPA 13D) or four (NFPA 13R)
sprinklers that the system designer has selected as hydraulically most
challenging; that is, they are likely the farthest from the water source and
most difficult to serve at the required pressure and volume due to elevation,
distance and friction loss in the pipe.

5. The area of coverage per sprinkler is specified and accurate. It complies
with NFPA 13D and/or the manufacturer’s specifications.

6. The water supply data have been provided.
a. They are current.
b. They were taken and calculated correctly.

7. The appropriate type of pipe(s) is being used for water distribution. The type
of pipe influences the water flow characteristics due to the interior
roughness and carrying capacity.

DESIGN SPRINKLERS

+ NFPA 13D.
— “All of the sprinklers within a compartment, up

to a maximum of two sprinklers, that require

the greatest hydraulic demand” (2016).
- One if largest room has only one sprinkler.

Slide 5-24

P. Number of design sprinklers.

1. For NFPA 13D designs, the system must provide adequate flow to one or
two sprinklers in the largest compartment (room).

a. A room may have more sprinklers in it (such as a great room or
bonus room), but the designer must only prove the system is capable
of supplying two sprinklers simultaneously.

b. If the largest room has only one sprinkler, the calculations must meet
its required flow rate and pressure.
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DESIGN SPRINKLERS (cont'd)

+ NFPA13R.
— “All of the sprinklers within a compartment, up

to a maximum of four sprinklers, that require

the greatest hydraulic demand” (2016).

Slide 5-25

2. For NFPA 13R designs, the system must provide adequate flow to four
sprinklers in the largest compartment (room).

DESIGN SPRINKLERS (cont’d)

* NFPA13.
— “The area that includes the four adjacent

sprinklers that produce the greatest hydraulic

demand.”
-- “For buildings having unsprinklered combustible

concealed spaces ... the minimum design area

of sprinkler operation for that portion of the
building shall be eight sprinklers” (2016).

Slide 5-26

3. For NFPA 13 designs, it is “the area that includes the four adjacent
sprinklers that produce the greatest hydraulic demand.”

“For buildings having unsprinklered combustible concealed spaces ... the
minimum design area of sprinkler operation for that portion of the building
shall be eight sprinklers” (2016).
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REFERENCE POINTS

* Nodes and data points.

» Locations where something affects the

water flow to the design sprinklers.

— Sprinkler discharge.

— Elbows: directional change with energy loss.

— Tees: directional change or turbulence with
energy loss.

Slide 5-27

Q.

Reference points or nodes.

1.

Sprinkler systems designed hydraulically will be identified on the plans by
hydraulic reference points or nodes and will be accompanied by one or more
sets of hydraulic calculations.

In its simplest form, hydraulic demand equals pressure loss. The hydraulic
calculations are used to prove there is adequate water pressure to overcome
the pressure loss and still provide adequate pressure and flow to the design
sprinklers so that they will deliver the minimum required pressure and flow
when they are operating simultaneously.

Reference points or nodes are identified along the critical path of the water
flow from its source to the design sprinklers.

Reference points or nodes represent those locations where something
affects the water flow to the design sprinklers.

a. Sprinkler discharge.
b. Elbows: directional change with energy loss.

c. Tees: directional change or turbulence with energy loss.

SM 5-21



VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

REFERENCE POINTS (cont'd)

— Fittings: friction-loss influence.
— Valves: friction-loss influence.

— Risers/Drops: influence pressure changes

due to elevation.

Slide 5-28

d. Fittings and valves: friction loss influence.
e. Risers/Drops: influence pressure changes due to elevation.
f. Top of riser/bottom of riser: changes of direction and elevation, as

well as connecting to water meters, backflow prevention devices,
pumps, tanks, etc.
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Great Room
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] ]
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@ N Kitchen @ TOR
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O Hydraulic reference point.

Garage

[ 155 F residential sprinkler pendent.
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4, In the illustration on Slide 5-29, the nodes in the bedroom are selected
because they occur in the largest room that is hydraulically most remote
from the source. Therefore, two design sprinklers are required to satisfy
NFPA 13D.

5. Even though there are other sprinklers (bathroom and closet) that may be
physically more remote from the source, the total demand (flow and
pressure) is greater in the bedroom because of the potential for two
sprinklers to be operating simultaneously.
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WATER METERS/BACKFLOW

* Not required as part of
sprinkler design standards.
— Check with local water

» Can have serious negative
effect on water flow due to
friction loss.

— As flow increases, so does

friction loss.
— Refer to meter manufacturer for loss values.

purveyor.

Slide 5-30

R.

Water meters and backflow devices can have significant impacts reducing the water
pressure to a sprinkler system.

1.

Check with local water purveyor.

a. As flow increases, so does friction loss.

b. Refer to meter manufacturer for loss values.

WATER METER INFLUENCE

Water meters and backflow prevention devices are not required as part of
sprinkler design standards.

Can have a serious negative effect on water flow due to friction loss.

(SAMPLE)

Pressure Loss (psi) in Various Meter Sizes

Meter size

(in))

18 | 23 | 26 | 31 | 39 | 52
gpm | gpm | gpm | gpm | gpm | gpm

5/8

9 14 | 18 | 26 * *

3/4

4 8 9 13

1

2 3 3 4

1

** 1 2 2

N | *
~

2

*% *k *% 1

* Above maximum flow of commonly available meters.

** Less than 1 psi.

Slide 5-31

S.

1.

The left column represents typical water meter sizes.

Use Slide 5-31 to describe the pressure reducing effect of typical water meters.
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2. The top row represents sample flows in gpm.

3. The corresponding tabular values are typical losses in psi through these

typical meters.

WATER METER INFLUENCE
(SAMPLE) (cont'd)

Neptune Model T-10 5/8-inch domestic meter loss

552

PSID

44 o

238
—

18 19 20US gom

Slide 5-32

T. Slide 5-32 represents the loss through a sample Neptune Model T-10 5/8-inch
domestic water meter.

KNOWLEDGE CHECK

Where should nodes be located? (Select all
that apply.)

A. Valves.
B. Elbows.
C.Risers/Drops.
D. Fittings.

Slide 5-33
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SPRINKLER PIPE

* Pipe selection affects:
— Friction characteristics due to turbulence.

-- Black iron/steel have rough interior.

-- Copper, chlorinated polyvinyl chloride (CPVC)
and cross-linked polyethylene (PEX) have

smooth interior.

— Carrying capacity.
-- Given pipe dimensions are nominal and describe

outside diameter.
-- Critical feature is inside diameter.

Slide 5-34

U. Pipe selection effects on water flow.

1. The type of pipe selected to supply the sprinklers affects the hydraulic
performance.

a. Friction characteristics due to turbulence.
b. Carrying capacity.

2. The pipe’s interior smoothness affects the flow. As water moves through
the pipe, the design goal is to create a smooth, laminar flow, thereby
reducing the influence of friction.

a. Some pipe materials, particularly black iron, steel or galvanized
steel, have relatively rough interiors that contribute to turbulence
and increase friction. Increased friction translates to pressure loss
that must be overcome.

b. Chlorinated polyvinyl chloride (CPVC), cross-linked polyethylene
(PEX) and copper have smoother interior surfaces and allow more
laminar flow.
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C-FACTORS

» Describes coefficient of roughness.
» Will be referenced in hydraulic calculations.

Material C-Factor
Unlined cast or ductile iron 100
Black steel (dry and pre-action systems) 100
Black steel (wet systems) 120
Galvanized steel 120
CPVC, PEX, PBS plastic 150
Copper 150
Source: NFPA
Slide 5-35
c. The interior smoothness characteristics are identified as the pipe’s

C-factor, which is a coefficient of roughness of the pipe’s interior
and varies with the material that is used.

- C-factor of various materials used in sprinkler systems.

Material C-Factor
Unlined cast or ductile iron 100
Black steel (dry and pre-action systems) 100
Black steel (wet systems) 120
Galvanized steel 120
CPVC, PEX, PBS plastic 150
Copper 150

Source: NFPA

- The higher the C-factor number, the better the flow
characteristics.

3. Plans review must confirm that the C-factors have been correctly identified
in the hydraulic calculations back to the point of connection (where the
supply is connected to the system). The calculation may have to be shown
all the way to the street connection.

Use pipe manufacturer’s C-factor values if their documentation proves
another value is appropriate.
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PIPE INSIDE DIAMETER

» Sample diameters for 1-inch pipe.
»  Will be referenced in hydraulic calculations.

Schedule Outside Inside
Material (Pipe Wall Diameter Diameter
Thickness) (inches) (inches)
Black iron 40 1.315 1.05
Black iron 10 1.315 1.206
CPVC SDR 13.5 1.315 1.101
PEX 1.125 0.862
Copper K 1.125 0.995
L 1.125 1.025
M 1.125 1.055
4. Pipe dimensions that are shown on the plans are generally the outside
diameter and do not accurately reflect the pipe’s inside diameter water-
carrying capacity.
a. For the purposes of hydraulic calculations, it is the inside diameter
of the pipe that is crucial.
b. Sample inside diameters for typical 1-inch (nominal) pipe:
Schedule Outside Inside
Material (pipe wall Diameter Diameter
thickness) (inches) (inches)
Black iron 40 1.315 1.05
Black iron 10 1.315 1.206
CPVC SDR* 13.5 1.315 1.101
PEX 1.125 0.862
Copper K 1.125 0.995
L 1.125 1.025
M 1.125 1.055

Source: NFPA 13. *Standard Dimension Ratio (SDR).

The CPVC pipe has an outside diameter like iron pipe, but
with a different inside diameter.

Many polyethylene (PE) pipe manufacturers use the SDR
method of rating pressure piping. The SDR is the ratio of
pipe diameter to wall thickness, and the SDR can be
expressed as:

SDR = D/s (1)

SM 5-27



VERIFYING SPRINKLER COVERAGE AND HYDRAULIC DESIGN

Where:
-- D = pipe outside diameter (inches).
-- S = pipe wall thickness (inches).

- An SDR of 15 means that the outside diameter of the pipe is
15 times the thickness of the wall.

- A high SDR ratio means the pipe wall is thin compared to
the pipe diameter. A low SDR ratio means the pipe wall is
thick compared to the pipe diameter. As a result, a high SDR
pipe has a low-pressure rating, and a low SDR pipe has a
high-pressure rating.

c. Use pipe manufacturer’s inside diameter values if their
documentation proves another value is appropriate.

- The volume of a length of pipe can be computed by the
formula:

V = (nr’h)/231

Where:

- V = volume in gallons.

- n = pi (constant 3.1415).

-- r = inside radius of the pipe.

-- h = pipe height (length).

-- 231 = number of cubic inches in a gallon.

- Example 1: What is the carrying capacity of 1 foot of
Schedule 40 black iron?

-- V= (nr2h)/231
-- V =(3.1415 x 0.525% x 1)/231
(Note that the radius is one-half the diameter.)

-- V =0.00374
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Example 2: What is the carrying capacity of 1 foot of
Schedule 40 CPVC?

-- V= (nr’h)/231
- V =(3.1415 x 0.5505% x 1)/231
(Note that the radius is one-half the diameter.)
-- V=0.00412
While the differences may appear insignificant in one foot
of pipe, over the entire length of the sprinkler system, the

accumulated effect may alter the accuracy of the
calculations.

ELEVATION

* Pressure must be adequate to overcome

elevation.

— Loss = 0.434 psi for every foot of elevation.
» Calculations must show difference

between:

— Elevation where water supply data is taken.

— Highest sprinkler.

Slide 5-37

V.

Elevation influence.

1. The pressure-loss effects of elevation must be taken into account in the

calculations.

b.

Pressure loss per foot of elevation is 0.434 psi. (Some texts use 0.433
psi per foot.)

1 psi =2.31 feet of head.

2. Calculations must reflect an elevation difference between the point where
the water supply enters the dwelling (usually identified as the source) and
the highest sprinkler.
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ELEVATION EXAMPLE 1

Slide 5-38

ELEVATION EXAMPLE 2

/f'/:/
yd
[~ Q@ |
_ ﬂ
. 8 ]
a. If the water supply test data represent a different elevation for the

source, this difference must be addressed in the calculations.

b. For example, if the water supply data were taken at an elevation of
658 feet above sea level (ASL), and the point where the water supply
enters the dwelling is 680 feet ASL, the lower elevation should be
used for determining the difference between the highest point and
the source since that is where the test data was collected.
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ELEVATION EXAMPLE 3

\
L

" ‘

§
i

(L
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3. Elevation must be shown on plans or on a sectional drawing that can be
scaled.

KNOWLEDGE CHECK

Which of the following pipe materials has the
roughest interior?

A. Copper.

B. PEX.
C.Black iron.

D. Galvanized steel.

E.CPVC.

Slide 5-41

QUICK COMPARISON

NFPA 13

NFPA 13R

NFPA 13D/IRC P2940

Group R to four stories in

One- and two-family

Scope All occupancies height and townhouses
Coverage Entire building Occupied spaces Occupied spaces
Control mode, pipe to Life-safety control
Sprinkler schedule, hydraulic Life-safety cou_mol mode, mode, two-head
" . - four-head design, or 0.05 )
design design, minimum 0.1 design, or 0.05
gpm/square foot
gpm/square foot gpm/square foot
All approved types, ial in ing unit ial in
Sprinklers i ial in ing unit | and adj; corridor, other unit, other approved

and adjacent corridor

approved types elsewhere

types elsewhere

System, plus 100 to 500

Water demand +52 gpm +26 gpm
gpm gp! gp!

Duration 30 to 120 minutes 30 minutes 7 to 10 minutes
Fire
Depanm_enl Yes, with some exceptions Yes, if > 2,000 square fest or Optional
Connection > one story
(FDC)

Slide 5-42
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ACTIVITY 5.1
Verifying Hydraulic Design Assumptions
Purpose

Demonstrate the data needed and steps taken to verify the completeness of a residential sprinkler
hydraulic design.

Directions
1. You will work in small groups to answer the questions in this activity.
2. When completed, you should be prepared to discuss your answers in class.
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ACTIVITY 5.1 (cont’d)
Worksheet
Questions
1. A three-story residential sprinkler plan shows an elevation difference of 43 feet from

where the pipe enters the dwelling to the highest sprinkler. How much pressure loss
should be expected in this elevation difference?

2. What is the minimum number of design sprinklers that can be used in an NFPA 13D
design?

3. What is the C-factor for new copper pipe?

4. A residential sprinkler has a listed K-factor of 2.8. The operating pressure is shown as

23.2 psi. What is the expected flow from this sprinkler?
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5. A listed residential sprinkler has a coverage area of 16 feet by 16 feet.

The plans reviewer discovers that the branch lines are spaced 12 feet apart, and the
sprinklers on each branch line are 14 feet apart. Is this sprinkler suitable for this design?

6. What is the minimum number of design sprinklers that can be used in an NFPA 13R
design?
7. Which of the following does not need to be identified as a hydraulic node or reference

point on the calculation sheets?

a. Pipe elbow.
b. Pipe tee.
c. Water meter.
d. Riser pressure gauge.
8. Which of the following is true about sprinkler K-factors?
a. A higher K-factor value means lower friction loss and greater flow.
b. A lower K-factor value means lower friction loss and lesser flow.
C. A higher K-factor value means higher friction loss and greater flow.
d. A lower K-factor value means lower friction loss and restricted flow.
9. According to NFPA 13D, for sprinklers that do not have a listed discharge criterion, the
minimum flow to a single sprinkler must be gpm.
a. 12.48
b. 13
c. 14.7
d. 18
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10.

According to NFPA 13, 13R and 13D, unless listed otherwise, the minimum operating
pressure for any sprinkler is psi.

e o o

5
7
9
1

3
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IV. SUMMARY

FEMA SUMMARY

» Verify design assumptions.
 Verify sprinkler spacing.

+ Confirm number of design sprinklers.

+ Check hydraulic reference points:

— Sprinklers, changes in direction and fittings/
valves.

— Verify they exist all the way to the source.

Slide 5-44
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RESIDENTIAL SPRINKLER PLAN REVIEW

UNIT 6:
PRESCRIPTIVE DESIGN

TERMINAL OBJECTIVE

The students will be able to:

6.1 Evaluate the accuracy of computations on an International Residential Code (IRC) P2904 prescriptive
design worksheet.

ENABLING OBJECTIVES

The students will be able to:
6.1 Verify the accuracy of variables that are used in the IRC P2904 prescriptive design sprinkler worksheet.

6.2 Identify water system additions that might affect the outcome of the prescriptive design formula.



PRESCRIPTIVE DESIGN
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@

UNIT 6:

PRESCRIPTIVE DESIGN

Slide 6-1

TERMINAL OBJECTIVE

Evaluate the accuracy of computations on an

International Residential Code (IRC) P2904
prescriptive design worksheet.

Slide 6-2

ENABLING OBJECTIVES

» Verify the accuracy of variables that are
used in the IRC P2904 prescriptive design

sprinkler worksheet.

+ |dentify water system additions that might

affect the outcome of the prescriptive
design formula.

Slide 6-3
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PRESCRIPTIVE DESIGN

PRESCRIPTIVE DESIGN

Defined as a cookbook approach that
provides specific pipe sizes, materials and
lengths to provide system coverage as
required by the standard.

National Fire Protection Association (NFPA)
13D, Standard for the Installation of Sprinkler
Systems in One- and Two-Family Dwellings and
Manufactured Homes.

IRC P2904.

Slide 6-4

Prescriptive design allows the designer to employ a simple step-by-step method to
select pipe size, pipe diameter and pipe length for the system.

1.

Prescriptive design is recognized by both National Fire Protection
Association (NFPA) 13D, Standard for the Installation of Sprinkler Systems
in One- and Two-Family Dwellings and Manufactured Homes, and
International Residential Code (IRC) P2904. 1t is suitable only for one- and
two-family dwellings and townhouses.

The prescriptive design method was developed to provide home builders a
simple and low-cost alternative to obtaining a hydraulically designed
sprinkler system.

The prescriptive method accounts for all the design assumptions found in a
hydraulically calculated system but uses simple arithmetic and reference tables that
account for slight variations in the pipe configuration that might affect flow (e.g.,
fittings and elbows).

1.

2.

Prescriptive designs will always result in a tree distribution design.

Prescriptive design tends to be more conservative than hydraulic design,
due to the fact that the table values used in the formula are rounded up.
Effects of friction loss due to pipe lengths, directional changes and elevation
are included in the table values, so the eventual design includes a safety
margin that may not appear in a hydraulic design.
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3. One important conceptual difference of the prescriptive method from
hydraulic design is that the result of the prescriptive design formula
determines the maximum allowable length of pipe between the dwelling
service valve and the single most remote sprinkler. Where hydraulic
design establishes pipe size and configuration for the most demanding two
simultaneously flowing sprinklers, the output from the prescriptive formula
finds only maximum pipe length to one sprinkler. The prescriptive approach
provides enough over design that if the single most remote sprinkler can
perform, any two upstream of it should perform adequately.

PRESCRIPTIVE DESIGN (cont'd)

» Pipe is sized by determining available
pressure to offset friction loss.

— Calculation procedure uses available

pressure equation.

— Establishes maximum allowable pipe length.

Slide 6-5

C. Prescriptive installations should be limited to a single pipe material (e.g.,
chlorinated polyvinyl chloride (CPVC), copper or cross-linked polyethylene
(PEX). Materials should not be mixed because of the different interior pipe or tube
sizes and roughness.

Once a pipe or tube size is selected, the entire system must be of that size to
accommodate the values that have been interpolated in the prescriptive tables.

AVAILABLE PRESSURE
EQUATION

P..-PL

sup SVC

-PL,-PL-PL-Py, = P,

* P, = from water source or pump.

+ PL,, = loss in service pipe.

* PL,, = loss through meter.

* PL, = loss through other devices
(softeners, filters, etc.).

Slide 6-6
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Prescriptive design uses the available pressure equation, which results in the
pressure available to offset friction loss in the dwelling unit’s interior pipe (or the
pressure available to supply sprinklers).

1. Available pressure formula:

Psup'Pstc'PLm‘PLd‘PLe'PSp = Pt

a.

Psup: This is the static water pressure available at the point of supply.
This may be the connection to the municipal-type water main or (in
the case of a non-pressurized tank and pump arrangement) the
minimum pressure control setting for the pump.

PLsyc: This is the pressure loss in the water service pipe between the
connection and the point where it enters the dwelling. A value is
entered from IRC Table P2904.6.2(1), Water Service Pressure Loss,
based on the diameter of the pipe and its length.

PLwn: This is the pressure loss resulting from the installation of a
typical water meter of 5/8-, 3/4- or 1-inch size. If the actual loss is
known based on the manufacturer’s technical literature, use that
value.

PL4: This is the pressure loss due to additional devices being
installed in the water supply, such as water softeners, pressure
reducing valves (PRVs), backflow preventers, water filters or
similar flow restricting devices.

- Device pressure losses must be based on the manufacturer’s
technical literature. (If one or more of these devices are
equipped with a bypass feature that opens when the sprinkler
system operates, this value may be entered as zero.)

- If the water service supplies more than one dwelling, add 5
gallons per minute (gpm) to the flow rate to select the
pressure loss value from the table.
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AVAILABLE PRESSURE

EQUATION (cont'd)

Pyup-PLove-PLyn-PLg-PLe-Py, = P,

PL, = loss due to elevation.

Psp = sprinkler operating pressure.

P, = available pressure to determine

maximum pipe length to most remote

sprinkler.
€. PLe: This is the pressure loss due to elevation from the point of
supply where the water source pressure was measured and from the
elevation of the highest sprinkler.
f. Psp: This is the pressure needed by any individual sprinkler to
operate at the coverage area that the designer has selected.
DATA SOURCES

Water purveyor:
— Source pressure.

— Service pipe length and diameter.

— Meter or backflow prevention requirements.

Homeowner:
— Water filters, softeners, other devices.

- ldentified by make and model.

Slide 6-8

2. The values that are inserted into the formula are collected from the
following:

a. The water purveyor.
- Water source pressure.

- Water service pipe size and length (from street to dwelling
unit).

- Water meter size (if one is required).
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- Backflow prevention device (if one is required).
b. The homeowner, contractor or building designer.

- Water filters and softeners, and other flow-restricting
devices.

-- These must be identified by make and model to
verify their flow restriction values.

DATA SOURCES (cont'd)

Sprinkler designer:
— Pipe size and type.

— Elevation difference between source and

sprinklers.
— Selected Sprinkler Identification Number

(SIN) and coverage area.

— Pump size and rating.

Slide 6-9

C. Sprinkler designer.
- Type and diameter of pipe used in the interior piping.

- Elevation difference, in feet, between the source and the
highest sprinkler.

- Selected Sprinkler Identification Number (SIN) and
maximum coverage based on the sprinkler. This will provide
the required pressure value (Psgp).

- Pump rating and output, if used.

3. Once the prescriptive design assumptions are known, the designer may refer
to tables that provide equivalent values.

The plan submittal should be accompanied by a worksheet that verifies the
design assumptions and arithmetic.
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4. The arithmetical result (Pt or available pressure) is cross-referenced to a
table that provides the maximum length of pipe that may be installed

between the point where the water supply enters the dwelling and the most
remote sprinkler.

KNOWLEDGE CHECK

What fixed pressure losses are used in the
available pressure equation? (Select all that

apply.)

A. Loss through meter.

B. Loss due to elevation.
C.Loss through other devices.
D.Loss in service pipe.

Slide 6-10
NFPA 13 NFPA 13R NFPA 13D/IRC P2904
Scope All occupancies Group R to four stories and One- and two-family
P P 60 feet in height and townhouses
Coverage Entire building Occupied spaces Occupied spaces
Control mode, pipe .
schedule, hydraulic Life-safety control mode, Life-safety control
" " " L N mode, two-head
Sprinkler design design, minimum 0.1 four-head design, or 0.05 design, or
gallons per minute gpm/square foot an,
0.05 gpm/square foot
(gpm)/square foot
All app types, i ial in dwelling unit i ial in dwelling
Sprinklers residential in dwelling unit | and adjacent corridor, other unit, other app
and adjacent corridor approved types elsewhere types elsewhere
Water demand System, pg;ﬂ" 00 to 500 +52 gpm +26 gpm
Duration 30 to 120 minutes 30 minutes 7 to 10 minutes
Fire Department .
Connection Yes, with some exceptions Ves, if > 2,000 square feet or Optional
> one story
(FDC)
Slide 6-11
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PRESCRIPTIVE DESIGN

ACTIVITY 6.1
Completing a Residential Sprinkler System Available Pressure Equation

Purpose

Demonstrate the data needed and steps taken to complete an available pressure equation for a
prescriptive design.

Direction

Using the blank Available Pressure Worksheet beginning on the following pages and referring to
the tables in the Appendix: Residential Sprinkler Prescriptive Design of this unit, you will follow
along as the instructor assigns the specific values of the available pressure equation.
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PRESCRIPTIVE DESIGN

ACTIVITY 6.1 (cont’d)

Available Pressure Worksheet

In the following example, a resident has provided a prescriptive design with the following
information:

Design Criteria

Static pressure from water purveyor, well pump or pump
discharge (pounds per square inch (psi))

Number of dwellings served by sprinkler system (add 5 gpm to
sprinkler flow rate when more than one dwelling)

Sprinkler system design flow rate in gpm (minimum 2
sprinklers)

Dimensions and area of sprinkler coverage

Minimum pressure required to obtain design flow rate in psi

Outside diameter water service pipe size in inches

Water service pipe length in feet

Water meter (if any) size in inches

olo|lNla|n| s

Additional devices (if any): backflow preventer, water softener,
filter, purifier

Count

Model/Manufacturer:

Loss

Model/Manufacturer:

Loss

Model/Manufacturer:

Loss

Model/Manufacturer:

Loss

10.

Loss sum of additional devices (Enter zero if none or if
automatic bypass provided)

11.

Elevation between water source pressure measurement and
highest sprinkler in feet

SM 6-13
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Available Pressure Equation

Value

Step 1 Pswp | Pressure available at water source
Step 2 | PLsvc | Pressure loss in water service pipe
Step 3 | PLn | Pressure loss in water meter
Step4 | PL4 | Pressure loss due to other devices
Step 5 | PLc | Pressure loss due to elevation
Step 6 Py Maximum pressure required by sprinkler based on the

area of coverage
ST | P | (e Pl Pl Pl PLePy)

Sprinkler Pipe Material and Size

Maximum allowable pipe length from the
Material Diameter service value to the most remote sprinkler
(feet)
PEX I-inch
PEX 3/4-inch
CPVC I-inch
CPVC 3/4-inch
Type M Copper I-inch
Type M Copper 3/4-inch
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SUMMARY

FEMA SUMMARY

Administration

+ Simple arithmetic formula.
» Accuracy of inputs.

+ Influence of system additions.

Slide 6-25
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APPENDIX

RESIDENTIAL SPRINKLER PRESCRIPTIVE
DESIGN
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PRESCRIPTIVE DESIGN

Residential Sprinkler Prescriptive Design

As part of the effort to keep residential sprinkler design costs low, the national standards recognize
a design method that enables nearly anyone with limited technical skills to create a sprinkler
system layout with only a few items of information. This method is called prescriptive design
because it describes precisely what must be done to achieve compliance with the standard.

Prescriptive design follows all the familiar rules about sprinkler selection, spacing, pipe materials,
water supply, hangers, etc., but differs in one key area: rather than using a sophisticated hydraulic
calculation formula, simple arithmetic and some reference tables are employed to verify the system
meets the design requirements. Rather than sizing pipe based on the hydraulic performance of the
available water supply, the pipe is sized (and maximum length established) by the outcome of what
is called the available pressure equation.

The available pressure equation yields the pressure needed to overcome friction loss due to pipe
material and elevation. The resulting pressure can be cross-referenced to a table that provides the
maximum allowable length of pipe that can be installed between the point where the water supply
enters the building and the most remote single sprinkler on the system. This maximum pipe length
is determined by the pipe size and materials.

In order to review and approve a set of plans submitted under the prescriptive design method, the
code official should be provided the data inputs that are used in the available pressure equation
and the tables from which various values are taken.

Available pressure equation:

P¢ = Psup-PLsve-PLin-PL4-PLc-Psp
Where:
Pi = available pressure
Psup = pressure available from the water supply source (or pump)
PLsvc = pressure loss in the water service pipe
PLwn = pressure loss through a water meter
PLq4 = pressure loss from other devices on the system (water softeners, pressure reducing valves,
backflow preventers, water filters or similar flow-restricting devices)

(If one or more of these devices is equipped with a bypass feature that opens when the sprinkler
system operates, this value may be entered as zero.)

PL. = pressure loss due to elevation
Psp = pressure needed by a sprinkler to meet its coverage requirements (as specified in the
manufacturer’s catalog information)
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Available Pressure Equation Inputs

In order to collect accurate inputs, the designer must know the combined flow of the design
sprinklers. This value is needed to select accurate pressure loss inputs from the tables. (See extracts
on the following pages.)

Pswp | This is the static water pressure available at the point of supply. This may be the
connection to the municipal-type water main, or (in the case of a non-pressurized tank
and pump arrangement) the minimum pressure control setting for the pump.

PLsv | This is the pressure loss in the water service pipe between the connection and the point
where it enters the dwelling. A value is entered from the Water Service Pressure Loss
table based on the diameter of the pipe and its length.

PLw | This is the pressure loss resulting from the installation of a typical water meter of 5/8-,
3/4- or 1-inch size. If the actual loss is known based on the manufacturer’s technical
literature, use that value.

PL4 | This is the pressure loss due to additional devices being installed in the water supply,
such as water softeners, pressure reducing valves (PRVs), backflow preventers, water
filters or similar flow-restricting devices. Device pressure losses must be based on the
manufacturer’s technical literature. (If one or more of these devices is equipped with a
bypass feature that opens when the sprinkler system operates, this value may be entered
as zero.)

If the water service supplies more than one dwelling, add 5 gpm to the flow rate to select
the pressure loss value from the table.

PL. | This is the pressure loss due to elevation from the point of supply where the water
source pressure was measured and the elevation of the highest sprinkler.

Psp This is the pressure needed by any individual sprinkler to operate at the coverage area
that the designer has selected. This information can be obtained from the sprinkler
manufacturer’s technical bulletin.

Once the input values are in the equation, solve for Py. Pt is the residual pressure available to supply
the sprinkler system.

With the P; value, the designer can refer to another set of tables that, based on pipe size and
materials, provides the allowable length of pipe between the point where the system enters the
building and the most remote sprinkler.

Note that in the prescriptive pipe-sizing method, one needs to know the combined flow from the
design sprinklers, but the allowable pipe length is applicable only to the most remote sprinkler.
This is based on the hydraulic characteristic that if the most remote sprinkler can be supplied
adequately (volume and pressure) the sprinklers upstream (between it and the source) will be
supplied adequately.
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Extracts from Prescriptive Design Tables

The following examples are extracted from the prescriptive design tables for illustration only. They
do not represent the entire table.

Water Service Pressure Loss Table for PLsvc

3/4-inch Water Service 1-inch Water Service 1 1/4-inch Water Service
Flow Pressure Loss (psi) Pressure Loss (psi) Pressure Loss (psi)
(ra:fl) Length of service pipe Length of service pipe Length of service pipe
gp (feet) (feet) (feet)

40 41 76 | 101 | 40 41 76 | 101 40 41 76 101

or to to to or to to to or to to to

less | 75 100 | 150 | less | 75 | 100 | 150 | less 75 100 | 150

8 51 | 87 [ 118174 | 15 | 25 | 34 | 5.1 0.6 1.0 1.3 1.9

10 7.7 113.1 | 178 263 | 23 | 38 | 52 | 7.7 | 0.8 14 | 20 | 29

18 229 | NP | NP | NP | 6.7 | 114|154 227 ] 25 | 43 5.8 8.6

20 278 | NP | NP | NP | 8.1 | 13.8|18.7 |27.6 | 3.1 52 | 70 | 104

28 NP | NP | NP | NP | 151|257 | NP | NP | 57 | 97 | 13.1 | 194

34 NP | NP | NP | NP |[21.7| NP | NP | NP | 82 | 139 | 188 | NP
NP = not permitted; must find alternate solution.

Minimum Water Meter Pressure Loss for PLm
(To be used only if manufacturer’s pressure loss data is not known)

Flow rate 5/8-inch Water Meter | 3/4-inch Water Meter 1-inch Water Meter
(gpm) Pressure Loss (psi) Pressure Loss (psi) Pressure Loss (psi)

8 2 1 1

10 3 1 1

20 11 4 2

28 NP 6 2

34 NP 8 3

NP = not permitted; must find alternate solution.
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Elevation Loss for PLe
(Difference from where the water source pressure was measured)

Elevation (feet) Pressure Loss (psi)
5 2.2
10 4.4
15 6.5
20 8.7
25 10.9
30 13

Allowable Pipe Length for 1-inch PEX for Pt
(Table values are allowable length of pipe from service valve to farthest sprinkler)

Flow Available Pressure = P¢

Rate

(gpm) 15 20 25 30 35 40 45 50 55
8 314 418 523 628 732 837 941 1,046 | 1,151
10 208 277 346 415 485 554 623 692 761
20 58 77 96 115 134 154 173 192 211
28 31 41 52 62 72 82 93 103 113
34 22 29 36 43 50 58 65 72 79

Allowable Pipe Length for 3/4-inch PEX for Pt
(Table values are allowable length of pipe from service valve to farthest sprinkler)

Flow Available Pressure = P¢
Rate

@m)| 15 20 | 25 | 30 | 35 | 40 | 45 | s0 | s5
8 93 123 154 185 216 247 278 309 339
10 74 99 124 149 174 199 223 248 273
20 17 23 28 34 40 45 51 57 62
28 NP NP 15 18 21 24 27 30 33
34 NP NP NP NP NP 17 19 21 23

NP = not permitted; must find alternate solution.
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Allowable Pipe Length for 1-inch CPVC for Pt
(Table values are allowable length of pipe from service valve to farthest sprinkler)

Flow Available Pressure = Pt

Rate

(gpm) 15 20 25 30 35 40 45 50 55
8 1,049 1,398 | 1,748 | 2,098 | 2,447 | 2,797 | 3,146 | 3,496 | 3,845
10 694 925 1,157 | 1,388 | 1,619 | 1,851 | 2,082 | 2,314 | 2,545
20 193 257 321 385 449 513 578 642 706
28 103 138 172 207 241 275 310 344 379
34 72 96 120 144 168 192 216 240 265

Allowable Pipe Length for 1-inch Type M Copper for Pt
(Table values are allowable length of pipe from service valve to farthest sprinkler)

Flow Rate Available Pressure = Pt
(gpm) 15 20 25 30 35 40 45 50 55
8 806 | 1,075 | 1,343 | 1,612 | 1,881 | 2,149 | 2,418 | 2,687 | 2,955
10 533 711 889 | 1,067 | 1,245 | 1,442 | 1,600 | 1,778 | 1,956
20 148 197 247 | 296 345 395 444 | 493 543
28 79 106 132 159 185 212 238 265 291
34 55 74 92 111 129 148 166 185 203

Allowable Pipe Length for 3/4-inch CPVC for Pt
(Table values are allowable length of pipe from service valve to farthest sprinkler)

Flow Rate Available Pressure = Pt
(gpm) 15 20 25 30 35 40 45 50 55
8 348 465 581 697 813 929 | 1,045 | 1,161 | 1,278
10 231 307 384 461 538 615 692 769 845
20 64 85 107 128 149 171 192 213 235
28 34 46 57 69 80 92 103 114 126
34 24 32 40 48 56 64 72 80 88
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Allowable Pipe Length for 3/4-inch Type M Copper for Pt
(Table values are allowable length of pipe from service valve to farthest sprinkler)

Flow Rate Available Pressure = Pt
(gpm) 15 20 25 30 35 40 45 50 55
8 217 289 361 434 506 578 650 723 795
10 143 191 239 287 335 383 430 478 526
20 40 53 66 80 93 106 119 133 146
28 21 28 36 43 50 57 64 71 78
34 NP 20 25 30 35 40 45 50 55

NP = not permitted; must find alternate solution.
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Available Pressure Equation

Design Criteria

Steps Description Value
1 Static pressure from water purveyor, well pump or pump discharge (psi) psi
) Number of dwellings served by sprinkler system
(add 5 gpm to sprinkler flow rate when more than one dwelling)
3 Sprinkler system design flow rate in gpm (minimum 1, maximum 2
sprinklers)
Design sprinkler(s): X gpm = gpm
Or, design sprinkler(s): ( X gpm) + 5 gpm = gpm
4 Dimensions and area of sprinkler coverage (16x16) feet?
5 Minimum pressure required to obtain design flow rate in psi psi
6 Outside diameter water service pipe size in inches inch
7 Water service pipe length in feet feet
8 Water meter (if any) size in inches inch
9 Additional devices (if any): backflow preventer, water softener, filter,
purifier
Count
Model/Manufacturer: psi
Model/Manufacturer: psi
Model/Manufacturer: psi
Model/Manufacturer: psi
10 Loss sum of additional devices (enter zero if none or if automatic bypass psi
provided)
1 Elevation between water source pressure measurement and highest feet
sprinkler in feet
Available Pressure Equation
Steps P Description Value
Step 1 | Psyp | Pressure available at water source
Step 2 | PLgv | Pressure loss in water service pipe
Step3 | PLn | Pressure loss in water meter
Step4 | PLq | Pressure loss due to other devices
StepS | PL. | Pressure loss due to elevation
Minimum pressure required by sprinkler based on the area of
Step6 | Pyp
coverage
Result | Py Total pressure required in psi (P;= Psup-PLsvc-PLmn-PL4-PL-Psp)
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Sprinkler Pipe Material and Size

Maximum allowable pipe length from the service valve to

Material Diameter the most remote sprinkler (feet)
PEX 1-inch
PEX 3/4-inch
CPVC 1-inch
CPVC 3/4-inch
Type M Copper | 1-inch
Type M Copper | 3/4-inch
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Available Pressure Equation
(Training Sample Only)

In the following example, a resident has provided a prescriptive design with the following

information.
Design Criteria
Steps Description Value
1 Static pressure from water purveyor, well pump or pump discharge (psi) 64 psi
) Number of dwellings served by sprinkler system 1
(add 5 gpm to sprinkler flow rate when more than one dwelling)
3 Spr'inkler system design flow rate in gpm (minimum 1, maximum 2
sprinklers)
Design sprinkler(s): X gpm = 28 gpm
Or, design sprinkler(s): ( X gpm) + 5 gpm = gpm
4 Dimensions and area of sprinkler coverage (16 x 16) 256 feet?
5 Minimum pressure required to obtain design flow rate in psi 7 psi
6 Outside diameter water service pipe size in inches 1 inch
7 Water service pipe length in feet 26 feet
8 Water meter (if any) size in inches 1 inch
9 Additional devices (if any) backflow preventer, water softener, filter, 0
purifier
Count
0 Model/Manufacturer: psi
0 Model/Manufacturer: psi
0 Model/Manufacturer: psi
0 Model/Manufacturer: psi
Loss sum of additional devices (enter zero if none of if automatic bypass .
10 . 0 psi
provided)
Elevation between water source pressure measurement and highest
11 . . 20 feet
sprinkler in feet
Available Pressure Equation
Steps P Description Value
Step 1 | Psyp Pressure available at water source 64
Step 2 | PLg. | Pressure loss in water service pipe 15.1
Step3 | PLn | Pressure loss in water meter 2
Step4 | PLqg Pressure loss due to other devices 0
StepS | PLe Pressure loss due to elevation 8.7
Step 6 | Py Minimum pressure required by sprinkler based on the area of 7
coverage
Result | Py Total pressure required in psi (P¢= Psup-PLsve-PLin-PL4-PLe-Psp) 31.2
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Sprinkler Pipe Material and Size

With 31.2 psi available pressure, the maximum allowable pipe length from the service valve to the
most remote sprinkler, based on pipe material and size, is:

Material Diameter Maximum allowable pipe length from the service
valve to the most remote sprinkler (feet)
PEX 1-inch 62
PEX 3/4-inch 18
CPVC 1-inch 207
CPVC 3/4-inch 69
Type M Copper 1-inch 159
Type M Copper 3/4-inch 43
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RESIDENTIAL SPRINKLER PLAN REVIEW

UNIT 7:
CONCLUSION

TERMINAL OBJECTIVE

The students will be able to:

7.1 Verify compliance with national design and installation standards, given a set of plans and hydraulic
calculations.
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FEMA Admiistgton
UNIT 7:
CONCLUSION
TERMINAL OBJECTIVE

Verify compliance with national design and
installation standards, given a set of plans

and hydraulic calculations.

Slide 7-2
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ACTIVITY 71
Plans Review Assessment
Purpose
Verify compliance with national design and installation standards for a given set of plans and
hydraulic calculations.
Directions
1. You will refer to this unit’s Appendix A: Yellow House Residential Sprinkler Plans for
sprinkler drawings and hydraulic calculations. Refer also to the sprinkler manufacturer
data sheets from this unit’s Appendix B: Tyco Manufacturer Catalog Information.

2. Based on the information provided, answer the following questions in your group:

a. Are all the sprinklers in the living room suitable for residential application? Why
or why not?

b. Is the Fire Department Connection (FDC) and piping installed in accordance with
national standards or the manufacturer’s recommended installation practices?
Why or why not?

c. Is the main control valve and piping installed in accordance with national
standards or the manufacturer’s recommended installation practices? Why or why
not?

SM 7-5



CONCLUSION

Do all pipe sizes match the sprinkler plan general notes or the calculations? Why
or why not?

Do all pipe types match the sprinkler plan general notes or the calculations? Why
or why not?

Are all elevation design assumptions addressed in the hydraulic calculations?
Why or why not?

Is the water supply the correct amount? Why or why not?

Are the “General Notes” regarding the pressure testing correct on the drawings?
Why or why not?
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Is all sprinkler spacing in the kitchen in accordance with the manufacturer’s
recommended installation practices? Why or why not?

Is sprinkler coverage on the first floor in accordance with national standards or
the manufacturer’s recommended installation practices? Why or why not?

For the sprinkler spacing shown, is the flow and pressure value correct in the
hydraulic calculations? Why or why not?
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L. FINAL EXAM

FINAL EXAM

Slide 7-4
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APPENDIX A

YELLOW HOUSE RESIDENTIAL SPRINKLER
PLANS
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ACME Sprinkler Systems, Inc.
1313 Mockingbird Lane
Springfield, MD 12345
800-867-5309

Job Name : YELLOW HOUSE

Building . YELLOW HOUSE

Location : ABC Road Middle of Nowhere, PA XOXOXXX
System b

Contract 00

Data File : YELLOW Incomrect. WXF

Computer Programs by Hydratec Inc. Route 111  Windham N.H. USA 03087
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ACME Sprinkler Systems, Inc.
YELLOW HOUSE

Date

1
28-SEP-17

EYDRAULIC

Name - YELLOW ECUSE
Location — ABC Road
Building - YELLOW EQUSE
Contractor = OWNER
Calculated By - MICKEY MOUSE

Construction: (X) Combustible
OCCUPANCY - RESIDENTIAL

Middle of Nowhere,

DESIGN INFORMATICON SEEET

Date = 30-SEP-095
PR XMXXX
System No. - 1
Contract No. = xaxxx
Drawing No. - FFP 1 OF 1

{ } Hon-Combustible Ceiling Height 7"'-4"

5 Iype of Calculation: ( JNEPAR 13 Residential { JNEPA 13R (X)NEFA 13D
X Number of Sprinklers Flowing: { )1 (X)2 { 14 {
5 ( JOther
T ( )Specific Ruling Made by Date
T
M Listed Flow at Start Point - lé Gpm System Type
Listed Pres. at Start Point - 10.1 Psi (X) Wes () Dry
D MAXIMUM LISTED SPACING 16 x le { ) Deluge { ) PrehAction
E Domestic Flow Added =0 Gpm Sprinkler or Nozzle
5 Additional Flow Added -0 Gpm Make TYCO Model LF-IL
I Elevation at Highest Outlet - Z1'-0"Feet Size 1l/2" K-Factor 4.4
& Note: Temperature Rating 155°
N
Calculation Gpm Required 33 Psi Required 20 AT PUMP DISCERRGE
Summary C-Factor Used: Qvezhead 150 Undergzound N/A
W Water Flow Test: Pump Data: Tank or Reservoir:
A Date of Test - N/A Rated Cap. Cap.
T Time of Test - N/A @ Psi Elev. 0'-0"
E Static (Psi) = H/A Elev.
R Residual (Psi) - N/A Other Well
Flow (Gpm) - N/A Proof Flow Gpm
Elevation - N/A

Location: N/A

Source of Information: N/A

(S RS s ]

Computer Programs by Hydratec Inc. Route 111

Windham M.H. USA 03087
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Flow Diagram

ACME Sprinkler Systems, Inc.
YELLOW HOUSE

Page
Date

3
28-SEP-17

14
§1 «~ 108
I
1 32
14.4
82 « 11

iz 112 15
108 = 101+ 102+ 101+ 104 — 108~ TOR
12 151 284
] 18
172 134 1
108 = 108 = 107 = 108 = 109
T w2 13.4
I w2
EN ]|
103 = 107

284
TOR- BOR

Computer Programs by Hydratec Inc. Route 111

Windham N.H. USA 03087
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CONCLUSION

Flow Summary - NFPA 2016
ACME Sprinkler Systems, Inc.

Page 5
YELLOW HOUSE Date 28-SEP-17
SUPPLY ANALYSIS
Node at Static Residual Available
Source Pressure Pressure Flow Pressure Total Demand Regquired Pressure
NODE ANALYSIS
Pressure Discharge
Node Tag Elevation Node Type at Node at Node Notes

S1 0.0 4.4 10.1 13.98

S2 0.0 44 10.7 14.39

105 0.0 118

101 0.0 11.5@

102 0.0 13.29

103 0.0 136

104 0.0 14.22

100 0.0 15.43

106 0.0 12.58

107 0.0 13.27

108 0.0 13.77

TOR 0.0 15.84

BOR 0.0 18.73

Computer Programs by Hydratec Inc. Route 111 Windham N.H. USA 03087
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Final Calculations - Hazen-Williams - 2017

ACME Sprinkler Systems, Inc.
YELLOW HOUSE

Page 8
Date 28-SEP-17

Node1l Elevi K Qa Nom  Fitting Pipe CFact Pt

w or Fmgls Pe WEEEEEE Nmes EEEERE

MNode2 Elev2 Fact at Act Eqv. Ln. Total PfiFt P

S1 0 440 13908 1 4N 28.0 8.833 150 10.100

to 10 5.0 34.000 0.0

105 0 13.88 1101 1R 1.0 42.833 0.0351 1.503 Vel= 471
0.0

105 13.08 11.603 K Factor= 4.10

52 0 440 1430 1 2N 140 5.000 150 10.702

to 10 5.0 18.000 0.0

101 0 14.30 1.101 0.0 24.000 0.0370 0.889 Vel= 485
0.0

101 14.39 11.581 K Factor= 4.23

105 0 -3.18 1 10 5.0 0.583 150 11.603

to 0.0 5.000 0.0

101 0 -3.18  1.101 0.0 5.583 -0.0021 -0.012 Vel = 1.07

101 0 1438 1 5N 35.0 20.750 150 11.501

to 10 5.0 43.000 0.0

102 0 11.21 1.101 2R 3.0 72.750 0.0233 1.687 Vel= 3.78

102 0 0.0 1 10 5.0 8.333 150 13.288

to 0.0 5.000 0.0

103 0 11.21  1.101 0.0 13.333 0.0233 0.311 Vel= 3.78

103 0 3.70 1 1N 7.0 8.625 150 13.589

to 0.0 7.000 0.0

104 0 15.0 1.101 0.0 15.825 0.0400 0.625 Vel= 5.05

104 0 0.0 1 3N 21.0 4.167 150 14224

to 10 50 26.000 0.0

100 0 15.0 1.101 0.0 30.187 0.0309 1.205 Vel= 5.05

100 0 13.38 1.25 1N 8.0 2.000 150 15.429

to 0.0 8.000 0.0

TOR 0 28.38 1.304 0.0 10.000 0.0412 0.412 Vel= 587
0.0

TOR 28.38 15.841 K Factor= 7.13

105 0 17.16 1 2N 14.0 5.083 150 11.603

to 0.0 14.000 0.0

106 0 17.16  1.101 0.0 19.083 0.0513 0.879 Vel= 578

108 0 0.0 1 10 50 8.333 150 12.582

to 0.0 5.000 0.0

107 0 17.16  1.101 0.0 13.333 0.0512 0.683 Vel= 5.78

107 0 -3.78 1 1N 7.0 8.825 150 13.285

to 0.0 7.000 0.0

108 0 13.38 1.101 0.0 15.625 0.0323 0.505 Vel= 451

108 0 0.0 1 1N 7.0 34.202 150 13.770

to 20 10.0 17.000 0.0

108 0 13.38  1.101 0.0 51.202 0.0323 1.659 Vel= 451
0.0

108 13.38 15.429 K Factor=_ 3.41

103 0 378 1 5N 35.0 48.702 150 13.589

to 30 15.0 58.000 0.0

107 0 -3.78 1.101 &R 8.0 108.702 0.0031  -0.334 Vel= 1.27
0.0

Computer Programs by Hydratec Inc. Route 111

Windham N.H. USA 03087
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Final Calculations - Hazen-Williams - 2017

ACME Sprinkler Systems, Inc. Page 7
YELLOW HOUSE Date 2B8-SEP-17
Nodel Elevl K Qa Nom Fitting Fipe CFact Pt
m 0!' Fmsls Pe LA L L L) NOIES ERmARN
Mode2 Elev2 Fact Ot Act Eqv. Ln. Total PfiFt Pf
107 -3.78 13.285 K Factor= -1.04
TOR 0 2838 125 1S 7.353 0.058 120 15.841
to 1Fsp 0.0 7.353 3.000 " Fixed loss =3
BOR 0 28.38 1.304 0.0 14.311 0.0623 0.891 Vel= 567
0.0
BOR 28.38 10.732 K Factor= 6.39

Computer Programs by Hydratec Inc. Route 111 Windham N.H. USA 03087
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APPENDIX B

TYCO MANUFACTURER CATALOG
INFORMATION
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RAPID RESPONSE Series LFIl Residential
4.9 K-factor Pendent Sprinkler
Wet Pipe and Dry Pipe Systems

General

Description

TYCO RAPID RESPONSE Series
LFIl Residential 4.9K Pendent and
Recessed Pendent Sprinklers (TY22234)
are decorative, fast response frangi-
ble bulb S{mnklars designed for use
in residential occupancies such as
homes, apartments, dormitories, and
hotels. Manaes!t‘ohcsa.ndophmod
flow characteristics are the major con-
sideration, the Series LFIl Residential

inklers (T'Y2234) should be the first

0ICe.

The Series LFIl Residential Sftimlgrs

are intended for use in the following

scenanos:

+ wet and dry pipe residential sprin-
kler systems for one- and two-fam-
ity dwellings and mobile homes per
NFPA 13D

= waet and dry pipe residential sprinider

systems for residential occupancies
up to and including four stories in
height per NFPA 13

+ wet and d sprinkler systems
for the regﬂg'r?t?a! p-omonssyof any
occupancy per NFPA 13

The recessed version of the Series

LFIl Residential Sprmklers is intended

for use :n areas tn;ﬂg ms?yelim%%

It em s a ioce e

HQGGS‘EG?ESCU‘ICMOI?. The Recessed

Escutchmn prn\ndas 1/4 inch

(6.4 mmj) of recessed adjustment or up

to 1/2 inch (12,7 mm) of total adjustment

from the flush ceiling position. The
adjustment provided by the Recessed

IMPORTANT

Always roefar to Technical Data
Sheet TFP700 for the “INSTALLER
WARNING™ that provides cautions
with respect to handling and instal-
lation of sprinkler systems and com-

ponents. Improper handing and
instalation can parmanently damage
a sprinkler system or its components
and cause the sprinkler to fail to
operate in a fire situation or cause it

to operate prematuraly.

Page 1 of 6

Escutcheon reduces the accuracy to
which the pipe drops to the sprinklers
must be cut.

The Senes LFIl Residential Sprinklers
have baen designed with heat sensi-

tivity and water distribution charac-

teristics proven to help in the control
of residential fires and to improve the
chance for occupants to escape or be
evacuated.

Dry Pipe System Application
The Series LFIl Residential Pendent
aad Recessed Pendent Sprinklers
offers a laboratory apprmod option
fﬂfdﬂﬁ@fﬂ dry pipe residential sprin-
stems, whereas, most residential
spnn are laboratory approved for
wet systems only.
Through extensive testing, it has been
determined that the number of dasPn
sprinklers (hydraulic design area) for
the Series LFll Residential Pendent and
Recessed Pendent Sprinklers (TY2234)
need not be increased over the number
of design sprinklers (hydraulic dasngn
area) as specified for wet pipe
systems, as is accustomed forsg'rértw
ﬁlmFgA sp:{lnklar systems designed per
13.

Consequenﬁ'{] the Series LFIl Resi-
dential Sprinklers offer the features
of non-water filled pipe in addition
to not having to increase the number
of design sprlnk!ars {hydraulic
design area) for systems designed to
NFPA 13, 13D, or 13R.

The Seres LAl Residential Pendent
and Recessed Pendent Sprinklers
(TY2234) described herein must be
installed and maintainedin compliance
with this document and the applicable
standards of the National Fre Protec-
§on Association (NFPA), in addition fo
the standards of any authorities having
jurisdiction. Failure to do so may impair
the perfarmance of these devices.

The owner is responsible for main-
taining their fire protection system

and devices in proper operating con-
tion. Contact the instaling tgwac

tcr u'prud-:.'ct manufacturer with any
questions.

JANUARY 2016

)
T

=

Sprinkler
Identification
Number (SIN)

TY2234

Technical

Data

Approvals

UL Listed (for use with wet pipe and dry
pipe systems)

C-UL Listed (for use only with wet pipe
systems)

Cartified to all requirements of
NSFANSI 81

(Refer to the Design Criteria section for
details on these approvals.)
Maximum Working Pressure

175 psi (12,1 ban)

Discharge Coefficient

K=4.9 gpm/psi'? (70,6 lpm/bar'?)
Temperature Rating

155°F (68°C) or 175°F (79°C)

Finishes

Matural Brass, Pure White, Signal White, or
Chrome Plated

Physical Characteristics

IR - o a0 e e Brass
Button . . Copper
Sﬂllngh.-;w-nw Bel-fllu-n N‘clue n‘TEF oM
Bub B em).....cco0nccanarssnnnes Glass
Compression Screw .................Bronze
DoBaolr . ... ousianisiianme s e Bronze

TFP400

SM 7-27



CONCLUSION

He"(1Amm o,

FIGURE 1

RAPID RESPONSE SERIES LFIl RESIDENTIAL
4.9K PENDENT AND RECESSED PENDENT SPRINKLERS (TY2234)

Operation

The glass i‘|1::;ull:| contains a fluid %th:T
expands when exposad to heat. n
the rated temperature is reached, the
fluid expands sufficiently to shatter the
glass bulb, allowing the sprinkler to
activate and flow water.

Design

Criteria

L Roswiential 4 K Pandont and
esidan e an
ecessed Pendent Sprinklers are UL

and C-UL Listed for installation in

accordance with this section.

Residential Sprinkler

Design Guide

When conditions exist that are outside

the scope of the provided criteria, refer

to the Residential kler Design

Guide TFP490 for the manufactur-

ar's moomrmndahom that rnay ba

acceptable to the local authority hav
jurisdiction.

Per the mshng wet pipe and dry

geﬁ.lstlng. ﬂ%b\:atwpipo systems

He#etmTacm-calDataStmtTFP-%Bs

slo#od in accordance with the 2013
Edition of NFPA 13D, 13R, or 13, as
applicable.

Hydraulic Design

(NFPA 13D and 13R)

For %tems designed to NFPA 13D
or N 13R, the minimum required
sprinkler flow rates are given in

Tables A and B as a function of tem-
perature rating and the maximum
allowable coverage areas. The
sprinkler flow rate is the minimum
required disc from each of the
total number of “dasign sprinklers™ as
ified in NFPA 13D or NFPA 13R.
e number of “design sprinklers”
tm NFmtmgaand 1iagdfor:aa!
pipe systems is to be applied when
des-lgrung dry ppe systems,

gl:mm
starnsdesmdtoNFPﬁ.tstm
numberofdosngn klers is to be
the four most hydraulically demanding
The minimum required dis-
from each of the four sprinklers
is to be the greater of the following:

« The flow rates given in Table A or
B as a function of temperature
rating and the maximum allowable
coverage area.

* Armrlmn.mdsctwgeofm gpm/fi2
over the *design area” comprised
of the four most hydraulically
demanding sprinklers for actual
oovaraga areas ptotected by the
four sprinklers.

The number of design sprinklers speci-

fied in NFPA 13 for wet pipe systems is

to be applied when designing dry pipe
systems.

tem Water Deliv
"E‘\manugsp the Series LFIl Resi

tial
gfnridofs '2234) in dry pipe
systems, the time fumterﬁm-
ery must not exceed 15 seconds for the
rnosirammeopafatmspmﬂer

Obstruction to

Water Distribution

Sprinklers are to be located in accor-
dance with the obstruction rules of

NFPA 13D, 13R, mdiaasapfvhm
formsrdontdspnnklarsas with

the obstruction criteria described within
maTmlmmlDaﬂSMﬂTFPm

Operational Sensitivity
Sprinklers are to be installed with a
deﬂactor to-ceiling distance of 1-1/4 to

klers is 8 feot The maximum
spacing between sprinklers cannot

the length of the coverage area
(Table A or B) being hydraulically cal-
culated Ieg maximum 12 feet for a
12 ft. x 12 ft. coverage area, or 20 feet
for a 20 ft. x 20 ft. coverage area).

%“mnmum sgw;s between sprin-

SM 7-28
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TFP400
Page 3of 6
WET PIPE SYSTEM
Minimum Flow and Residual Pressure 23
Maximum
—— Ordinary T ture Rating | Intermediate Temperature Rat g
Aroa e o L l = Deflector to | Installation 'gm
Foxpt [ Fow Prossure Flow Pressure e | Aol y
xm| i pm (m)
lﬂm: m fﬂmln] {g.l".l
12x12 13 7.0 13 7.0 Smooth
B87x37) (49.2) (0,48) 49,2) (0,48) Ceilings
1-1/4 10
14 x 14 13 7.0 13 7.0 inches
43x4,3) (49.2) 0.48) 49.2) (0.48) o m'?ﬂcgﬁfz i
16 x 16 13 7.0 13 7.0 B b Esculcheonor| 8
49x49) | (492 (0.48) “49.2) (0.48) NEPA 13D | POn recessed | (2.9
18x18 17 12.0 17 12.0 or 13R “'ign_u 13
(55%5,5) (64,3) (0.83) (64,3) (0.83) 11410 1-34
20x 20 20 16.7 20 16.7 bottom of
(81x86,1) (75,7) (1_15} (75,7) (1,15) baam.
Notes:

1. F?cwlgemndmm' le2s than or between those indicated, use the minimum required flow for the next highest coverage area for which hydraulc design
2 ﬁ&ﬁMMmminmmfmumm.Theummedmﬁﬁ.llmlmmmmhw
K-factor. Refer to Hydraulic Design under the Design Criternia section.
3. For NFPA 11 residential applications, the greater of 0.1 gpmt.? over the design area or the flow in accordance with the oriteria in thes table must be used.
TABLE A
WET PIPE SYSTEM
SERIES LFII RESIDENTIAL 4.9K PENDENT AND RECESSED PENDENT SPRINKLERS (TY2234)
NFPA 13D, 13R, AND 13 HYDRAULIC DESIGN CRITERIA

DRY PIPE SYSTEM
AR Minimum Flow and Residual Pressure (243
@ | Ordinary Ti ture Rating | Intermediate Temperature Rati
Area *V155°F (68°C) 175°F (19°C) e Minimum
Ft. x FL. Deflector to | Installation | Spacing
(mxm) Flow Prm_ure Flow Pressure Ceiling Type {Il:rtf]
pm
(i) dan (trmi) ban
12x12 13 7.0 13 7.0 Smooth
(3,7 x3,7) (49.2) (0,48) 49,2) (0,48) Co;‘l;rgs:‘
1-1
14x14 14 8.2 14 8.2 :
“3x43 | (530 (0.57) (53.0) (0.57) e e P
16X 16 15 0.4 15 0.4 %f“g e el ipad 8
49x49) (56,8) (0.65) {56.,8) {0,65) per NEPA 13D mnﬁr?gga:lsag 249
1Bx18 18 13.5 18 13.5 oriaR |Per Rt >
(5.5 x 5,5) (88,1} (0,93) (68,1} {0,83) m;:‘ tso b;g-':
20x20 21 18.4 21 18.4 bottom of
(6,1 x6.1) (79.5) (1,27) (79,5) (1.27)
Notos:

1. Fer coverage area dimensions less than or between those indicated, use the minimum required flow for the next highest coverage area for which hydraulic design
2 Hewm.::t'::ﬂ:ll:admniimhmgpn[bnﬁmﬂmw. The assocmted residual pressures are calculated using the nominal
K-factor. Refor to Hydraulic Design undar the Design Criteria soction,
3. For NFPA 13 residential applications, the greater of 0.1 gpmifL.? over the design area or the flow in accordance with the critera in this table must be used.
TABLE B
DRY PIPE SYSTEM
SERIES LFIl RESIDENTIAL 4.9K PENDENT AND RECESSED PENDENT SPRINKLERS (TY2234)
NFPA 13D, 13R, AND 13 HYDRAULIC DESIGN CRITERIA

SM 7-29
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TFP400
Page 4 of 6
2-7/8" DIA.
7/11621/8° ko 1/2° (12,7 mm)
(11,123 2 mm) 2-1/4° DIA. /8" (6.4 mm) | WRENCH RECESS
(57.2 mm) {END A" USED
FACE OF
SPRINKLER __| MOUNTING et
FITTING PLATE
}' FIGURE 3
W-TYPE 6
l — SPRINKLER WRENCH
f \ ] 3 WRENCH
ﬂﬁmﬁ - RECESS
3.2 mmj
1-3/8" (34,9 mm)
N 1178 28,6 mm)
FIGURE 2
STYLE 20 RECESSED ESCUTCHEON FOR USE WITHTHE
RAPID RESPONSE SERIES LFIl RESIDENTIAL PENDENT SPRINKLER
Recessed Penden klers HJ% mH
- t Sprin N
Installation ‘pl'hg. sq,méo, LEIl Residential Recessed ENGAGEMENT
. 'endeant nklers must be installed WITH SPRINKLER
lT_F"’I’f% Wﬁgﬂﬁd"ﬁ;‘:’p’ﬁi |1St°g:3 P e T following WRENCHING AREA
Recessed Pendent Sprinklers myst  Instructions: — gt;t?;c«ﬁs e
be installed in accordance with this  Step A. Install recessed pendent sprin- -
saction. klers in the pendent position with the SPRINKLER WRENCH

General Instructions
Do not install any bulb type sprinkler
if the bulb is cracked or thera is a loss
of liquid from the bulb. With the sprin-
kiler held horizontally, a small air bubble
should be present. The diameter of the
air bubble is approximately 1/16 inch
(1,6 mm).
A leak- ﬁght 1/2 inch NPT sprinkler joint
obtained ing a min-
amum-tn-maxlmurn torque of 7 to 14
ft.-Ibs. (9,5 to 19,0 Nm). Higher levels
of torque can distort the spnnkder Inlet
with consequent leakage or impairment
of the sprinkier.
Do not attempt to compensate for
insufficient adjustment in an Escutch-
eon Plate by under- or over- tightening
the sprinkler. Re-adjust tha position of
the sprinkler fitting to suit.

Pendent Sprinklers )

The Series LFIl Residential Pendent
Sprinklers must be installed in accor-
dance with the following instructions:
Step 1. Install pendent sprinklers in the
pendent position with the deflector par-
allel to the ceiling.

Step 2. With pipe thread sealant
ied to the pipe threads, hand-
tighten the sprinkler into the sprinkler
fitting.
Step 3. Tighten the sprinkler into the
sprinkler fitting using only the W-Type
6 Sprinkler Wranch (Figure 3). With ref-
erence to Figure 1, apply the W-Type 6
Sprinkler Wrench to the wrench flats.

defiector parallel to the ceiling.

Step B. After installing the Style 20
Mounting Plate over the sprinkler
threads and with pipe thread sealant
applied to the pipe threads, hand-
tighten the sprinkler into the sprinkler

Step C. Tighten the sprinkler into the
sprinkler fitting using only the W-Type 7
Recessad Spnnkler Wranch {Flgum 4]
With reference to Figure 1,
W-Type 7 Rmaod%pnnklnr
to the sprinkler wranch flats.

Step D. After the ceiling has been
installed or the finish coat has been
applied, slide on the Style 20 Closure
over the Series LFIl Residential Sprin-
klnr and ush the Closure over the

until its flanga comes in
comact wﬂh the ceiling.

SM 7-30
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Care and

Maintenance

TYCO RAPID RESPONSE Series
LFll Residential 4.9K Pendent and
Recassed Pendent Sprinklers must be
maintained and serviced in accordance
with this section:

Befora closing a fire protection system
main control valve for maintenance
worl-:on the fire protection system that

it controls, permission to down the
affected fire protaction system must be
obtained from the proper authorities
and notify all parsonnel who may be
affected by this action.

Absence of the outer piece of an
escutcheon, which is used to cover
a clearance hole, can delay sprinkler
operation in a fire situation.

The owner must assure that the sprin-
klers are not used for hanging any
objects and that the sprinklers are only
cleaned by means of gently dusting
with a feather duster; otherwise, non-
operation in the event of a fire or inad-
vertent operation may resuit.

Sprinklers which are found to be
leaking or exhibiting visible signs of
corrosion must be replaced.

Automatic sprinklers must never be
Damtgldte mpéata?g lgoata-d or faala‘:lh.n;r-
wise r leavi :
Modified sprinklers I'm.lgtg rap‘m
Sprinklers that have been exposed to
corrosive products of combustion, but
have not operated, should be replaced
if they cannot be completely cleanad
by wiping the sprinkler with a cloth or
by brushing it with a soft bristle brush.

Care must be exercised to avoid
damage to the sprinklers befora,
during, and after installation. Spnn-
klers damaged by dropping, striking,
wrench twist/slippage, or the like, must
be replaced. Also, replace any sprin-
kder that has a cracked bulb or that has
lost liquid from its bulb (Ref. Installa-
tion section).
The owner is responsible for the
inei fi e b Emsﬂ@m md ds\ricg
r fire
in counﬁmmngm is document, as
well as with the applicable standards
of the National Fire Protection Associa-
tion (e.g., NFPA 25), in addition to the
standards of any authorities having
jurisdiction. Contact the installing con-
tractor or product manufacturer with
any quastions.
Automatic sprinkler oms ara rec-
ommended to be inspected, tested,
and maintained by a qualified Inspec-
tion Service in accordance with local
requiremants and/or national codes.

Limited
Warranty

Forwarranty terms and conditions, visit
www.tyco-fira.com.

TFP400
Page 50f6

Ordering

Procedure

Contact your local distributor for avail-
ability. When placing an order, indicate
g)ﬂ;.il product name and part number

Sprinkler Assemblies

Specify: Series LFIl 4.9K Residential
Pendent Sprinkler (TY2234), (specify
temperature rating), with (specify) finish,
P/N (specify):

155°F (68°C)
Matursd Brass................. §1-201-1-156
Pure White (RAL 8010)" . ........ £1-201-3-156
Signal White (RAL 9003) . ....... £1-201-4-156
Chrome Plated. ............... 51-201-8-156
175'F
MaturadBrass................. £1-201-1-176
Pure White (RAL 9010)". . ....... £1-201-3-178
Signal White (RAL 8003) ... ..... £1-201-4-176
Chrome Plated. _.............. £1-201-9-175
* Eastern Hemisphere sales only
Recessed Escutcheon

Spacify: Style 20 Recessed Escutch-
eonwith (specify”) finish, P/N (specify”)

* Refer to Technical Data Sheet TFPTTO.

Sprinkler Wrenches
Specify: W-Type 6 Sprinkler Wrench,
P/N 56-000-6-387

Specify: W-Type 7 Sprinkler Wrench,
P/N 56-850-4-001

SM 7-31
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TFP400
Page 6 of 6

GLOBAL HEADQUARTERS | 1400 Pennbrook Parkway, Lansdale, PA 19446 | Telephone +1-215-362-0700
ight © 2016 Tyco Fire Products, LP. All rights reserved. tqca

[ e raticr.
TEFLON I8 radiomark of $ha DuFort Corporation Firw Protection Proccts
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RAPID RESPONSE Series LFIl Residential Sprinklers
4.4 K-factor Horizontal Sidewall

Wet Pipe Systems

General

Description

The TYCO RAPID RESPONSE Series
LFIl Residential Horizontal Sidewall
Sprinklers (TY2334) are decorative,
fast response, frangible bulb sprinklers
designed for use in residential occu-
pancies such as homes, apartments,
dormitonies, and hotels. When aesthet-
ics and optimized flow characteristics
are the major consideration, the Saries
LFIl Residential Sprinklers (TY2334)
should be the first choice.

The Series LFIl Residential Sprinklers
are intended for use in the following
scenarios:

+ wet pipe residential sprinkler sys-
tems for one- andtwo?n dumlsvl—
inz%r, and mobile homeas per NFPA
1

+ wet pipe residential sprinkler sys-
tems for residential occupancies up
to and including four stories in height
per NFPA 13R

+ wet pipe sprinkler systems for the
rasidential Hgomons of any occu-
pancy per NFPA 13

The recessed version of the Seres
LFIl Residential Sprinklers is intended
for use in areas with finished walls. It

a two-pieca Style 20 Recessed
Escutcheon. The Recessed Escutch-
eon provides 1/4 inch (6,4 mm) of
recessed ﬁjustmant or up to 1/2 inch
(12,7 mm) of total adjustment from the
flush mounting surface ‘%sihon. The
adjustment provided by Recessed
Escutcheon reduces the accuracy to

IMPORTANT
Always refer to Technical Data
Sheet TFP700 for the "INSTALLER
WARNING™ that provides cautions
with respect to handling and instal-
lation of sprinkler systems and com-
ponents. Improper handling and
instaliation can permanently
a sprinkler system or its compo-
nents and cause the sprinkler fo fail
to operate in a fire situation or cause
it fo operate prematurely.

Page 1 of 6

which the pipe nipples to the sprinklers
must be cut.

The Series LFIl Residential Sprinklers
has bean with haat sansitivity
and water disiribution characteristics
proven to in the control of residen-
tial fires and to improve the chance for
occupants to escape or be evacuated.

The Series LFIl Residential Horizontal
Sidewall Sprinklers (TY2334) described
herein must be installed and main-
tained in compliance with this docu-
ment and with the icable standards
of IhG National Fire ection Associa-
tion, in addition to the standards of any
authorities having jurisdiction. Fa.r.fum
to do so may impair the onmance
of these daw{:es pert,

The owner is responsible for maintain-
ing their fire protection system
devices in ing condition.
The installing contractor or sprinkler
manufacturer should be contacted with
any questions.

Sprinkler

Identification
Number (SIN)

TY2334

Technical

Data

Approvals
UL and C-UL Listed

Certified to all requiremants of
NSF/ANSI 61

(Refer to the Design Criteria section for
deatails on these approvals.)

Maximum Working Pressure
Maximum 175 psi (12,1 bar)

Discharge Coefficient
K= 4.4 GPM/psit (63,4 LPM/bar')

JANUARY 2016

o

Temperature Rating

155°F (68°C) or 175'F (79°C)
Finishes

Natural Brass, Signal White, or Chrome
Plated

Physical Charactﬁnsbcs

Frams ...... R
R R Bronze
Assembly . Ber-ﬂlm Nickel w/ TEFLON

Bulb. - .3 mm Glass
C-nmpreuionS-crew ................. Bronze
......................... Copper
TFP412
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Components: WRENCH
5. FLATS |
1 - Frame WYY
= ; b
3 - Sealing e ] |- |
i [
5 - Compression 716" (11,1 mm) c
Screw —..‘ — NOMNAIFH 2-7/8" DIA.
6 - Deflector* l MAKE-IN (73,0 mm)
) CENTERLINE
* Temperature rating
isindicatedontop | DRI
of Deflactor. 7/16" STYLE 20
(11,1 mm) RECESSED A
ESCUTCHEON
END-OF- ESCUTCHEON
DEFLECTOR PLATE SEATING
BOSS SURFACE RECESSED
FIGURE 1
RAPID RESPONSE SERIES LFIl RESIDENTIAL HORIZONTAL SIDEWALL
AND RECESSED HORIZONTAL SIDEWALL SPRINKLERS (TY2334)
- 7/16£1/8"
(11,1£3,2 mm)
MOUNTING FACE OF WRENCH RECESS
SURFACE —_| | SPRINKLER (END "A* USED
FITTING FOR TY2334)
TOP-OF-
FIGURE 3
DERELIDR W-TYPE 6
I‘ SPRINKLER WRENCH
" DIA
,0 mm)
WRENCH
t RECESS
7HE"
(11,1 mm)
MOUNTING
il | rTi
END-OF- ‘
DEFLECTOR ~ | | 1/8°
BOSS ‘ {3,2 mm) PUSH WRENCH
. 5 IN TO ENSURE
1-1.:4 (31,8 mm) | 1/2 -[12.? mm) ENGAGEMENT
1" (25,4 mm) 1/4% (6,4 mm) WITH SPRINKLER
EIGURE 2 WRENCHING AREA
STYLE 20 RECESSED ESCUTCHEON FIGURE 4
FOR USE WITH THE RAPID RESPONSE SERIES LFII W-TYPE 7 RECESSED
RESIDENTIAL HORIZONTAL SIDEWALL SPRINKLER (TY2334) SPRINKLER WRENCH
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Operation

The glass bulb contains a fluid that
expands when exposed to heat. When
the rated temperature is reached, the
fiuid expands sufficiently to shatter the
glass bulb allowing the sprinkler to acti-
vate and flow water.

Design

Criteria

The TYCO RAPID RESPONSE Series
LFIl (TY2334) Residential Horizontal
Sidewall Sprinklers are UL and C-UL
Listed for installation in accordance
with this section.

Residential Sprinkler Design Guide
When conditions exist that are outside
the scope of the provided criteria, refer
to the Residential Sprinkler Design
Guide TFP490 for the manufactur-
er's recommendations that may be
acceptable to the local authority having
jurisdiction.

System Type

Only wet pipe systems may be utilized.
Ceiling

Smooth flat horizontal, or beamed, or
sloped, in accordance with the 2013
Edition of NFPA 13D, 13R, or 13 as
applicable.

Hydraulic Design

(NFPA 13D and 13R)

For systems designed to NFPA 13D or
NFPA 13R, the minimum raquired sprin-
kler fiow rate are given in Table Aas a
function of temperature rating and the
maximum allowable coverage areas.
The sprinkler flow rate is the minimum
required discharge from @ach of the

total number of "design sprinklers™ as
specified in NFPA 13D or NFPA 13R.
Hydraulic Design

(NFPA 13)

For systems designed to NFPA 13, the
number of design sprinklers is to be
the four most hydraulically demanding
sprinklers. The minimum raquired dis-
charge from each of the four sprinklers
is to be the greater of the following:

* The flow rates given in Table Aasa
function of temperature rating and
the maximum allowable coverage
area.

* A minimum discharge of 0.1
gpm/ft? over the “design area” com-
prised of the four most hydraulically
demanding sprinklers for the actual
coverage areas being protected by
the four sprinklars.

Obstruction to Water Distribution
Sprinklers are to be located in accor-
dance with the obstruction rules of
NFPA 13D, 13R, and 13 as applicable
for residential sprinklers as well as with
the obstruction criteria described within
the Technical Data Sheet TFP490.

Operational Sens

The sprinklers are to be installed with
an end of defector-boss to wall dis-
tance of 1-1/8 to 6 inches.

In addition tha top-of-daflector-to-ceil-
ing distance is to be within the range
(Ref. Table A) being hydraulically
calculated.

Sprinkler Spacing

The minimum spacing between sprin-
kers is 8 feet (2,4 m). The maximum
spacing between sprinklers cannot
excead the width of the coverage area
(Ref. Tabls A) baing hydraulically calcu-
lated (e.g.. maximum 12 feat fora 12 fi.
x 12 ft. coverage area, or 16 feet for a
16 ft. x 20 ft. coverage area).

Installation

The TYCO RAPID RESPONSE Series
LFll (TY2334) Residential Horizontal
Sidewall Sprinklers must ba installed
in accordance with this section.
General Instructions

Do not install any bulb-type sprinkler
if the bulb is crackaed or there is a loss
of liquid from the bulb. With the sprin-
kler held horizontally, a small air bubble
should be present. The diameter of the
air bubble is approximately 1/16 inch
(1,6 mm).

A leak-tight 1/2 inch NPT sprinkler
joint should be obtained by applying a
minimum to maximum torque of 7 to 14
ft.-lbs. (9,5 to 19,0 Nm). Higher levels
of torque can distort the sprinkler Inlet
with consaquent leakage or impairment
of the sprinkler.

Do not attempt to compensate for
insufficient adjustment in the sprinkler
by under- or over-tightening the sprin-
kler. Re-adjust the position of the sprin-
Kler fitting to suit.

Series LFIl Residential Horizontal
Sidewall Sprinklers

The Series LFIl Horizontal Sidewall
Sprinklers must be installed in accor-
dance with the following instructions.

Step 1. Horizontal sidewall sprinklers
are to be installed in the horizontal
position with their centerline of water-
way perpendicular to the back wall and
parallel to the ceiling. Tha word “TOP"

TFP412
Page3ofé6

on the Deflector is to face towards
the ceiling with the front edge of the
Deflector parallel to the ceiling.

Stop 2. With pipe thread sealant
applied to the pipe threads, hand
tighten the sprinkler into the sprinkler
fitting.

Step 3. Tighten the sprinkler into
the sprinkler fitting using only the
W-Type 6 Sprinkler Wrench (Ref. Fig-
ure 3). With reference to Figure 1, the
W-Type 6 Sprinkler Wrench is to be
applied to the wrench flats.

Series LFIl Residential Recessed
Horizontal Sidewall Sprinklers

The Series LFIl Recessed Horizontal
Sidewall Sprinklers must be installed
in accordance with the following
instructions.

Step A. Recessad horizontal sidewall
sprinklers are to be installed in the hor-
izontal position with their centerline of
waterway perpendicular to the back
wall and parallel to the ceiling. The
word “TOP” on the Deflector is to face
towards the ceiling.

Stop B. After installing the Style 20
Mounting Plate over the sprinkler
threads and with pipe thread seal-
ant applied to the pipe threads, hand
tighten the sprinkler into the sprinkler
fitting.

stoprﬁ 'ﬁngﬂen the spn;kﬂl?r !:'1}0 tha
sprinkler fitting using on e W-Type
7 Racessad Sprinkler Wranch [Ftol’.Tlgng-
ure 4). With reference to Figure 1, the
W-Type 7 Recessed Sprinkler Wrench
;?'lo be applied to the sprinkler wrench

ats.

Step D. After the wall has been
installed or the finish coat has been
applied, slide on the Style 20 Closure
over the Series LFIl Sprinkler and push
the Closure over the Mounting Plate
until its flange comes in contact with
the wall.
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WET PIPE SYSTEM
— Minimum Flow and Residual Pressure®.c)
Area? Spacing | ordinary Temp. Rating | Intermediate Temp. Rating e
Width x Lengthta | L 155°F (69°0) Ll s Deflector to | Installation | Spacing
Ft. x Ft. Flow Pressure Flow Pressure Ceiling Type Ft.
{m x m) GPM Psl GPM PSI m)
(L/min) (bar) {L/min) (bar)
12x12 12 13 8.7 13 B.7
3,7x37 3,7 (49,2 {0,60) (49,2) (0,60)
14 x 14 14 14 10.1 14 10.1
43x43) 4.3) (53,0 (0,70) (53,0 (0,70)
16 x 16 16 16 13.2 16 13.2
(4,9x49) (4,9 (60,6) (0,91) (80,6) (0,91)
16x18 16 19 18.6 19 18.6 410
4,9 x 5,5) 4,9 (71,9) (1,28) (71,9) (1,28) 6 inches
16x20 16 23 273 23 27.3
49x61) 4.9 87.1) (1,88) (87.1) (1,88)
18x18 18 23 273 23 273
(5,5 % 5,5) (5,5) (87.1) (1,88) (87,1) (1,88) e
1820 18 26 34.9 26 34.9 using Style 20
(5,5 % 6,1 535 |  ©84 2,41 (98.4) 2.41) Escukcheonor| 8
1212 12 13 8.7 13 87 non-recessed | (2,4)
(3.7 x3,7) @.7) (49,2) 0,60) (49.2) (0,60) D@;SNHFPA }gD»
14 x 14 14 14 10.1 14 10.1 A
(4,3 x 4,3) 4,3) (53,0) (0,70) (53,0) (0,70)
16x 16 16 17 14.9 17 149
4,9x49) (4.9 (64,3) (1,03) (64,3) (1,03)
16 x 18 16 20 20.7 20 207 6to
(4,9 x 5,5) 4.9 (75,7) (1,43) (75,7) (1,43) 12 inches
16x20 16 23 273 23 273
49x6,1) (4,9 (87.1) (1,88) (87,1) (1,88)
18 x18 18 23 27.3 23 27.3
(5,5 X 5,5) (5,5) 871 (1,88) 87.1) (1,88)
18x20 18 26 349 26 349
(5,5x%6,1) (5.5) (98,4) (2,41) (98,4) 2,41)
a For coverage area dimensions less than or between those indicated, wse the minimum required fiow for the next highest coverage area for which hydraulic design critenia
tated.
b. mgnl is based on minimum flow in GPM (LPM) from each sprinkler. The asscciated residual prassures are calculated using the nominal K-factor. Refer to Hydraulic
Dasign under the Dasign Critetia section,
¢. For NFPA 13 residential applications, the greater of 0.1 gpm/ft* over the design area or the flow in accordance with the criteria in this table must be used.
d. The Width x Length dimension refers to the Width (backwall where the sprinkler is located) times the Length (horizontal throw of sprinkder).
TABLE A
WET PIPE SYSTEMS
SERIES LFIl (TY2334) RESIDENTIAL HORIZONTAL SIDEWALL
AND RECESSED HORIZONTAL SIDEWALL SPRINKLERS
NFPA 13D, 13R AND 13 WET PIPE HYDRAULIC DESIGN CRITERIA
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Care and

Maintenance

The TYCO RAPID RESPONSE Saries
LFIl (TY2334) Residential Horizontal
Sidewall Sprinklers must be maintainad
and serviced in accordance with this
saction

Befora closing a fire protection system
main control valve for maintenance
work on the fire protection system
which it controls, permission to shut
down the affected fire protection
systemn must be obtained from the
proper authorities and all personnel
who may be affected by this action
must be notified.

Absence of an Escutcheon Plate may
delay the sprinkier operation in a fire
situation.

The owner must assure that the sprin-
klers are not used for hanging any
objects and that the sprinklers are only
cleaned by means of gently dusting
with a feather duster; otherwise, non-
operation in the event of a fire or inad-
vertent oparation may result.

Sprinklers which are found to be
leaking or exhibiting visible signs of
corrosion must be replaced.
Automatic sprinklers must never be
painted, plated, coated, or other-
wise altered after leaving the factory.
Modified sprinklers must be replaced.
Sprinklers that have been exposed to
corrosive products of combustion, but
have not operated, should be replaced
if they cannot be completely cleaned
by wiping the sprinkler with a cloth or
by brushing it with a soft bristle brush.
Care must be exercised to avoid
damage to the sprinklers - befora,
during, and after installation. Sprin-
klers damaged by dropping, striking,
wrench twist/slippage, or the like, must
be replaced. Also, replace any sprin-
kler that has a cracked bulb or that has
lost liquid from its bulb. (Ref. Installa-
tion Section).

The owner is responsible for the
inspaction, testing, and maintanance of
their fire protection systam and devices
in compliance with this document, as
well as with the applicable standards of

the National Fire Protection Association
(e.g., NFPA 25), in addition to the stan-
dards of any other authoritias having
jurisdiction. The installing contractor or
sprinkler manufacturer should be con-
tacted relative to any questions.

Automatic sprinkler systems are rec-
ommended to be inspacted, tested,
and maintained by a qualified Inspec-
tion Service in accordance with local
requiremants and/or national codes.

Limited
Warranty

For warranty terms and conditions,
visit www.tyco-fire.com.

TFP412
Page 50f 6

Ordering

Procedure

Contact your local distributor for avail-
ability. When placing an order, indicate
the full product name and Part Number
{P/N):

Sprinkler As

Specify: Series LFIl (TY2334), K=4.4,
Rasidential Horizontal Sidewall Sprin-
kler, (specify) temperature rating,
{specify) finish, P/N (specify):

155°F (88°C)
Natural Brass.. ... s ... B1-215-1-155
Signal White (RAL900S). . .... ... 51-215-4-156
Chrome Piated. . .............. 51-215-8-156
175°F (T9°C)

NabrM Brass.................51-215-1-175
Signal Write (RAL9003). . .. .. ... §1-215-4-176
Chrome Plated. . . ............. 51-215-9-175
Recessed Escutcheon

Specify: Style 20 Recessed Escutcheon

with (specify”) finish, P/N (specify*).

* Refer to Technical Data Sheat TFP7TO0.
Sprinkler Wrench
Specify: W-Type 6 Sprinkler Wrench,
P/N 56-000-6-387
Spacify: W-Type 7 Sprinkler Wrench,
P/N 56-850-4-001
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tyco

Products

ire Protection

w&m www.tyco-fire.com

Series TY-B - 5.6 K-factor
Horizontal and Vertical Sidewall Sprinklers
Standard Response, Standard Coverage

General

Description

The TYCO Series TY-B, 5.6 K-factor,
Horizontal and Vertical Sidewall Sprin-
klars described in this technical data
sheet are standard response, standard
coverage decorative 5 mm glass buib

mmmmm% con'mon:la!
occupancies such as banks, hotels, and
shopping malls.
They are designed for installation along
a wall or the side of a beam and just
beneath a smooth cailing. Sldeg:i::
are commonly used inst
pandent or upright sprinklers due to
aasthetics or building construction con-
siderations, where piping across the
cailing is not desirable.

The recessed version of the Serias TY-B
Horizontal Sidewall Sprinkler is intend-
od for use in areas with a wall,
It uses a two Style 10 Racessed
Escutcheon. Recassad Escutcheon
provides 1/2 inch (12,7 mm) of recessed
adjustment or up to 3/4 inch (19,1 mm)
of total adjustment from the flush side-
wall position. The adjustment provided
by the Recessed Escutcheon reduces
the accuracy to which the fixed pipe
nipples to the sprinklers must be cut.

CGTOS\!CI'II‘OS-ISIMI coatings, where
o, are utiized to extend
the life of copper alloy sprinklers
ndtrﬂlwhchmulc otherwise be
obtai when axposed to comosive
atrrmphare& Although cormrosion re-
sistant coated inklers have
S SRttt o ek Rueh i o

IMPORTANT
Always refer to Technical Data
Sheet TFP700 for the “INSTALLER
WARNING™ that provides cautions
with mpactl'ohamﬂmandmﬂ
inkler systems and com-
%mpemmd?ngmdn
stalhfmcmpn’nmt mmmi}'danuge
a sprinkier em or its compo-
mr.-rsa.':lt:.fu::ac.n;t?s]5 the sprinkier to fail
[OMEH&WGMMOFM
it to operate prematurely.

Page 1 of 6

icable approval ies, the test-
E'lg is not of all possible
corrosive atrnosptuas

it is recommended that the end user
be consulted with respect to the suit-
ability of thesa coatings for any given
comosive environment. The effects of
ambient temperature, concentration of

along with the corrosive nature of the
chemical to which the sprinklers will be
exposed.

The Series TY-B Sprinkiers described
herarnntsfbetnsﬂhdmdmnﬂmd
in compliance with this document, as
Maswmm.mﬂmmsma
the National Fire Protection Association,
in addition to the standards of any oth-

er authorities having gem:fm Farh:;

to do so may impar
these davices.

The owner is responsible for maintaining
thair fire protection system and devices
in proper operating condition. Contact
the installing contractor or product man-
wacmrwmhwmm

Sprinkler
Identification

Numbers

TY2351 — Horizontal Sidewall
TY3451 — Vertical Sidewal

Technical
Data
ME’UL Listad
FM

LPC

NYC Approved

afer to Table A for complete approval
Esn;forma:m including cofrosion-rasis-
tant status.)
Maximum Working Pressure
Refer to Table B

APRIL 2015

Discharge Coefficient

K=5.6 g:;n'l.'r.asnw (80,6 lpmyvbar'?)
Temperature Ratings

Refer to Table A

Finishes

Sprinkler: Refer to Table C

Recessed Escutcheon: Signal or Pure

White, Jet Black, Chrome Plated, or
Matural Brass

Ph'ralcal Charnctmm

Frame . .. .Bronze

Button .Bra ss/Copper
S-f.-uilnq Anmhhr X .Q-L'Frllu'n Nicked w/ TEFLON

- R R e SRR A R e Glass
Compression Screw..........000. .. .Bronze
HSW Deflector - .Bronze
VEW Deflector. . ..ooinevrennnnnnan Copoer

TFP161

SM 7-39



CONCLUSION

TFPi61
Page 2of 6

Operation

The glass bulb contains a fluid which
expands when axposad to heat. When
the rated temperature is reached, the
fiuid expands sufficiently to shattaer the
glass bulb, allowing the sprinkler to ac-
tivate and water to flow.

Design

Criteria

The TYCO Series TY-B, 5.6 K-factor,

Horizontal and Vertical Sidewall Sprin-

Klers are intended for fire protection

ﬁm designed in accordance with
standard installation rules recog-

nized by the applicable Listing or Ap-

Eomapre e anch UL ey

13, aﬁFMApprovalsbmdmﬂn
requirements of the FM Loss Preven-
tion Data Sheets). Only the Style 10
Recassed Escutcheon, as applicable,
is to be used for recessed horizontal
installations.

Installation

Tha T‘(CD Series TY-B, 5.6 K-factor,
ontal and Vertical Sidewall Sprin-

k!arsrmstbeu'rstalledmamordmoa

Do not install bulb sprinkler
if the bulb is ¢ ed or thera is a loss
of liquid from the bulb. With the sprin-
kler held horizontally, a small air bubble
should be present. diameter of the

=8

bubble is approximately 1/16 inch

(1,6 mm) for the 135°F (57°C) to 3/32
inch (2,4 mm) for the 360°F (182°C) tem-
perature ratings.

Do not attempt to make-up for insuf-
ficient adjustment in the escutchaon
plate by under- orovar-tl em‘g
spnri-dzr Read hn the
sprru-dermtngmm
I-I-nrizaltaiSidcdeSprhklor

allation
MWCOMW-BW%
zontal Sidewall Sprinkiers must be in-
stalled in accordance with the following
instructions.

Install recessed horizontal sidewall
sprinklers in the horizontal position with
mmmdmmpwmm
lar to the back wall and parallel to the

1-13M16" 7/8"
(46,0 mm) {11.1 mm) =
CENTERLINE
OF SPRINKLER MAKE-IN
WATERWAY 112"
(38,1 mm)
* Temperature rating -
s inclicel 2-3M16
;eﬂectu:d = (55,6 mm)
ESCUTCHEON
** Pipe thread -— SIYLE10 — — PLATE SEATING
connections RECESSED 1 SURFACE
IS0 7-1 can be ESCUTCHEON .
providad on ~J
special request. o
7/8" DIA. B
(73,0 mm)

“)

FIGURE 1
SERIES TY-B HORIZONTAL SIDEWALL (TY3351) SPRINKLER
5.6 K-FACTOR STANDARD RESPONSE

Tha word *“TOP" on the Deflec-
face towards the ceiling.
Step A. After installing the Styla 10

Marmi%a_ﬁ'data over the inkler
tnghmnmnspn er into

smpn.r mmnspmudannmma

smrtlnr ngmmgmlyﬂnWTypn?

Sprinkler Wrench (Ref. Figure
ﬂer WTypa?HwadS.pm
{Flafl-'lgtnﬂ

Step C. After the ceiling is installed or
the finish coat is applied, slide on the
Style 10 Closure over the Series TY-B
w«wmmcm:emm
ting Plate until its flange comes in
contact with the ceiling.

\forbc:nl Sidewall Sprinkler

TheSanesT‘(-BmeISdawalSpm
klers must be installed in accordance
with the following instructions.

Install vertical sidewall sprinklers in the
pendant or upnght position with the ar-

Step 1. mmppnﬂrwdsnﬂmiq:plﬂd
1o the pipe threads, hand-tighten the
sprinkler into the sprinkler fitting.
Step 2. Tighten the sprinkler into the
sprinkler fitting using only the W-Type
& Sprinklar Wrench (Ref. Figura 4). For
wax-coated sprinklers, use an 8 or 10
inch Cmnﬂnwanch.&ppr,'
the W- inkler Wrench or the
Crescen menc . @s applicable, to the
wrench fiats (Ref. Figure 2).
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STYLE 10 RECESSED ESCUTCHEON, 5.6 K-FACTOR, 1/2 INCH NPT

When installing wax-coated sprinklers
with the adjustable Crescent wrench,
exercise care to prevent damage to the
wax ooasing on the sprinkler wrench
flats or frame amns and, consequent-
ly, exposure of bare metal to the cor-

rosive environment. Opm the jaws of
the wrench sufficiently wide to pass
over the wrench flats without damaging
the wax coating. Before wrench-tight-
ening the sprinkler, adjust the jaws of
the wrench to contact only the sprinkler
wrench flats. After wranch tightaning the

TFP164
Page 3 of 6
* Temperature ** Dipe thread 1-Frame 4 -Bub 7 - Ejection
rating is connections 2 - Button 5 - Compression Spring
indicated on per ISO 7-1 can 3 - Sealing Screw
Deflactor. be provided on Assembly & - Deflector® (;'Mntf}j\g-l REGEF%‘.:;.:I
special request. "A" USED
1/2* NPT MODELS)
*POINT AWAY.
The" FROM AND BE F.B_’_Uvgg-#
: SPRINKLER WRENCH
WRENCH
RECESS
PUSH WRENCH
IN TO ENSURE
ENGAGEMENT
WITH SPRINKLER
SERIES TY-B VERTICAL Sl né.ﬁail (TY3451) SPRINKLER FIGURE :G g
5.6 K-FACTOR, STANDARD RESPONSE I e I
. 5/Ba1/4" sprinkler, loosen the wrench jaws before
(15.9+6,4 mm) removing the wrench.
FACE After installation, inspect the sprinkler
e i spmmﬁn wrench fiats and frame afmssglid re-
FEE=—] |7 e touch (ropain the wax coating when-
ever the coal been damaged
_74 and bare metal is exposad. Ratouch
CLOSURE A the wax coating on the wrench flats by
. gen ing a heated 1/8 inch diam-
] etar rod to the damaged areas of
2;_;"30 DA wax to smooth it back over areas where
SERIES VR bare metal is exposed.
TY-B 2-1/47 DIA
| | — i E ing of the wax coating ap-
MOUNTING — | pliad to the wrench flats and frame arms
PLATE 7 is permitted, and the retouching is to be
77 performed at!{nmdﬂn:@a‘
. The steel rod should be heated only to
— (3.2 mm) the at which it can begin to melt
ﬁuw ;ﬂtakm when handling the
1-1/4" (31,8 mm) /4" (19,1 mm) fo be
e (0 e e hested rod n order to proven the in-
FIGURE 3
SERIES TY-B RECESSED PENDENT SPRINKLER ASSEMBLY
WITH TWO-PIECE 3/4 INCH TOTAL ADJUSTMENT

SM 7-41



CONCLUSION

TFP161
Page 4 of 6
BULB SPRINKLER FINISH (10
K | SPRRE T | TEVRATING - | LIQUID M T i ROME LEAD | WAX |WAX-OVER-LEAD
COLOR| "ppass | pLATED | POLYESTER™ | coATED | COATED|  COATED
135°F (57°C) | Orange
155°F (68°C) Red N——
O N AL ™ 75°F (79°C) | Yellow 1,2,3,4,9 1289 | .. S
(TY3351) g 2.8,
Figure 1 200°F (93°C) Green
%B_ 286°F (141°C) | Blue 2 g o
NPT 360°F (182°C) | Mauve 1,2,4,9 1,2,9 N/A
RECESSED | 135°F67°C) | Orange
HORIZONTAL| 155°F (ea° Red
SIDEWALL s 1,2,3,9 N/A
(TY3351)" 175°F (79°C) | Yellow
P 200°F (93°C) | Green
135°F (57°C) Orange
SIDEWALL | 155°F (68°C) Red 5,6,7,9
%g m&# 175°F (79°C) | Yellow 4,5,6,7,8,0 i T
NPT or 200°F (93°C) Green S
Foure? | 286F(141°C) | Bue B8 T
360°F (182°C) | Mauve 4,5,6,8,9 N/A
m“ll_bswdh! Ordinary Hazard Occupancios 2 inch (100 to 300 of daflac distance
12: C-Ll.Lmdlru:; NWMM“'M 12r|£|h£tn£“nuﬁup del‘::a;tmlu- distance
3 FMﬁm’undfmanﬂiMﬂO@mﬂqﬁluhﬁmummmﬂm}mmm {o-ceiling distance
4 LPCE Approved (Ref. No. 092a & 007K) at a 4 10 & inch (100 1o 150 mm) deflactor-to-cading distance
:-. élml:&mg in s W#L.Hndld Occupances
7. FM Approved for use in Light Harard Ocoupancies
8. LPCE Approved (Ref. No. 094a & 007K
9. wwwc«;of New York under MEA 354-01-E
100 Coated, Lead Coated, Wax Coated, and Wax-over-Lead Coated Sprinklers. are noted to be UL and C-UL Listed, WmmuMCULLﬁlﬁdaﬁm
mmmlﬂm Where Lead Coated, Wax Coated, and Wax-over-Lead Coated Sprinklers are noted to be FM Approved, the sprinkiers are FM Approved as comosion-
& mﬁyﬂmﬁ:ﬂnum 40 (/4" NPT) /4" Total Adjustment Recessed Escucheon, as applicable
= Frame and deflector only
N/~ Not Applicabls
TABLE A
SERIES TY-B HORIZONTAL AND VERTICAL SPRINKLERS
LABORATORY LISTINGS AND APPROVALS
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K SPRINKLER
TYPE

SPRINKLER FINISH

NATURAL
BRASS

CHROME

PLATED | POLYESTER®

LEAD
COATED

WAX-OVER-LEAD
COATED

WAX
COATED

HORIZONTAL SIDEWALL
(TY3351)

5.6 RECESSED
1/2° HORIZONTAL SIDEWALL
NPT {TY3351)

250 psi (17,2 bar) &
OR
175 psi (12,1 bar)

VERTICAL SIDEWALL
(TY3451)

175 psi (12,1 bar)

Note:
*  Frama and deflector only

a2 The maximum working pressure of 250 psi (17,2 bar) only applies fo UL Listing, C-UL Listing and Approval by the City of Mew York

TABLE B

SERIES TY-B HORIZONTAL AND VERTICAL SPRINKLERS

MAXIMUM WORKING PRESSURE

Care and

Maintenance

The TYCO Series TY-B, 5.6 K-factor,
Horizontal and Vertical Sidewall Sprin-
klers must be maintained and serviced
in accordance with this section.

Before closing a fire protection sys-
tem main control valve for maintenance
work on the fire protection system that
it controls, obtain permission to shut
down the affected fire protection sys-
tem from the proper authorities and no-
tify all personnel who may be affected
by this action.

The owner must assure that the sprin-
klers are not used for hanging any ob-
jects and that the sprinklers are on
cleaned by means of gently dusting wi

a feather duster; otherwise, non-opera-
tion in the event of a fire or inadvertent
operation may result.

Absence of an escutcheon, which is
used to cover a clearance, may delay
the time to sprinkler operation in a fire
situation.

Sprinklers which are found to be leaking
or exhibiting visible signs of corrosion
must be replaced.

Automatic sprinklers must never be
paintedéglated. coated, or otherwise
altered after leaving the factory. Modi-
fied sprinklers must be replaced. Sprin-
klers that have been exposed to corro-
sive products of combustion, but have
not operated, should be replaced if they
cannot be completely cleaned by wiping
the sprinkler with a cloth or by brushing
it with a soft bristle brush.

Care must be exercised to avoid dam-
gﬁ&to the sprinklers before, during, and

er installation. Sprinklers damaged
by dropping, striking, wrench twist/
slippage, or the like, must be replaced.
Also, replace any sprinkler that has a

cracked bulb or that has lost liquid from
its bulb. (Refer to Installation Section.)

The owner is responsible for the inspec-
tion, testing, and maintenance of their
fire protection system and devices in
compliance with this document, as well
as with the applicable standards of the
National Fire Protection Association
(e.g., NFPA 25), in addition to the stan-
dards of any other authorities having
jurisdiction. Contact the installing con-
tractor or product manufacturer with
any questions.

Automatic sprinklers are recommended
to be inspected, tested, and maintained
by a qualified Inspection Service in ac-
cordance with local requirements and/
or national codes.
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P/IN 57 — XXX — X = XXX
J I
SIN SPRINKLER TEMFERATURE
FINISH RATING
578 | HoRZONTAL sDEWALL |  Tvass : NATURAL BRASS 135 135°F (57°C)
575 | VERTICAL SIDEWALL Y3461 A e 155 165°F (68°C)
g | PSR 178 175 [18°C)
JET BLACK (RALOO0S)™
'!"gm " - POLYLSTER 0 i
ﬂ ﬁspr?ummrqmm WAX COATED T
m mm:_um“rmlhmh C ZB6°F (141°C) MAX 200 {(M1°G)
NI e Nar o
#mw a g mmamey | 7 LEAD COATED 360 360°F (182°C)
VéAX-OVER-LEAD =
8 2B6°F (141C) MAX 0o QPN
9 CHROME PLATED
TABLE C
SERIES TY-B HORIZONTAL AND VERTICAL SIDEWALL SPRINKLERS
PART NUMBER SELECTION
inkler
Color Tmmm le‘lﬂ Part Number
Black 135°F (57°C) 56-065-1-135
Rad 155°F (68°C) 56-065-1-155
Yeliow 175°F (79°C 56-065-1-175
200°F (23°C)
Blue 286°F (141°C) S6-0B85-1-286
TABLE D
SERIES TY-B HORIZONTAL AND VERTICAL SIDEWALL SPRINKLERS
WAX RETOUCHING STICK PART NUMBER SELECTION
- - - inkler Wrench
Limited Ordering M‘“"!_ W.Tye © Snriciiar Wranch,
Warranty Procedure s e

For warranty terms and conditions, wvisit
www.tyco-fire.com.

Contact your local distributor for avail-

ability. When placing an order, indicate

the full product name and Part Number

(F/N).

NPT Thread Connections

Specify: Series TY-B (specify SIN),

{specr!yKbctor} (specify Horizontal or
BSprritl-amvﬂﬂ'ltspﬂc

quﬂwm rating, (specify) finish or

coating, P!N(Fhfﬂ'l:oTabl-sC]

Recessed Escutcheon

Specify: Style 10 Recassaed Escutchaon

with (specify) finish, P/N (specify”)

* Aefer to Technical Data Shest TFPT70

Spoc:l‘r W-Type 7 Sprinkler Wrench,
P/N 56-850-4-001

Wax Sticks
(for retouching wrench-damaged

Wax

Specify: (specify color, below) Colored
Coded Wax Stick for retouching (speci-
fy temperature rating) temperature-rated
Senes TY-B Sprinklers, P/N (spacify)
Note: Esch wax stick is suitable for
retouching up to 25 sprinklers.

Note: The wax used for 286°F (141°C)
sprinklers is the same as for 200°F (93°C)
sprinklers, and, therefors, the 286°F (141°C)
sprinkler is limited to the same maximum
ceiling tempearature as the 200°F (93°C)
sprinkler f.e., 150°F [66°C])

GLOBAL HEADQUARTERS | 1400 Pennbrook Parkway, Lansdale, PA 10448 | Telephone +1-215-362-0700

1 Pmm All reserved.
SRR RS Dt lrodets LR Alnets

tyco

Fire Protection Products
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RESIDENTIAL SPRINKLER PLAN REVIEW

13D Residential Sprinkler System
Plan Review Checklist
2007 NFPA 13D, 2007 OFC, and 2008 ORSC
| Date of Review: Permit Number:

Business/Building Name: Address of Project:
|| Designer Name: Designer's Phone:
Contractor: Contractor’s Phone:

No. of Sprinklers: Occupancy Classification:

Checklist Legend: v or OK = acceptable, N =need to provide, NA = not applicable

1. A minimum of three sets of drawings are provided.
2. System components are listed for intended use, specification data sheets are provided, 5.1.2. Nonlisted items
that are permitted by the standard can be tanks, pumps, hangers, waterflow detection devices, and waterflow
valves, 5.1.3.
Drawings shall show the following:
General
3. Scale: a common scale shall be used and information shall be legible.
4. Plot plan details illustrate the water supply connection, pipe diameters, lengths, and fittings to the building,
OFC 901.2.

5 Building dimensions, cross sectional views, and the location of partitions are provided, OFC 901.2.

6. Type of protection for nonmetallic pipe is provided, OFC 901.2.

7. Dimensions for system piping, type of pipe, and component spacing, OFC 901.2.

8. Equipment symbol legend and the compass point are detailed, OFC 901.2.

9. Total number of each type of sprinkler is noted on the plans, OFC 901.2.

0 __Type of sprinklers, K factors, temperature rating, coverage area, minimum operating pressure, and orifice size
are provided, OFC 901.2.

10.

11. Dry systems are not permitted unless all components are approved and listed and it serves unheated areas,
8.3.2.
12. For a dry system, or a system using a pressurized tank as a water supply source, a pressure gauge is detailed
7.3.
13. Wet pipe system is used when not subject to freezing, 8.3.1.
14. Type of antifreeze solution and percentage is noted on the plans, 8.3.3.2.
15. Systems in areas subject to freezing shall be well insulated or shall be a dry pipe or antifreeze system, 8.3.1
and 8.3.2.
16. When required, the antifreeze system is designed in accordance with Figure 8.3.3.3.1.1, and local plumbing
codes, 8.3.3 and 8.3.3.1, and IFC 903.3.5.
17. Stored water supply shall provide the water demand rate for 10 minutes, 7 minutes if dwelling unit is one story
and less than 2,000 sq. ft., 6.1.2 and .3. Is the supply riser in a heated environment?
18. A reliable water supply is provided in accordance with section 6.2.
19. Is the supply riser in a heated environment?
Multipurpose Piping Systems
20. Multipurpose system, without an FDC, that uses nonmetallic fittings, the fittings are designed to an operating
pressure of 130 psi or greater, 5.2.5.3.
21. The piping system serving both sprinkler and domestic needs is acceptable if: 1) The common water supply is

serving more than 1 dwelling unit, 5 gpm is added to the sprinkler demand, 2) All pipe used is listed, 3) Pipe
connected to the system serving plumbing fixtures need not be listed, 4) Permitted by the plumbing AHJ, 5) A
sign adjacent to the main shutoff indicates it serves the fire sprinkler system with verbiage per the code
section, 6) Devices that restrict the flow shall not be added and water treatment and filtering systems shall be
bypassed, 6.3

Sprinklers

21, Sprinkler location is correct according to listing criteria and sections 8.1.3 and 8.2.

22. Only residential sprinklers are specified for wet systems unless listed for other uses, 7.5.2.

23. Dry pendent or sidewall sprinklers are permitted to be used in unheated areas not used for living, 7.5.3.

24. Sprinklers are ordinary temperature (135°F-175°F) when the ceiling does not exceed 100°F, 7.5.5.1.

25. Sprinklers that are in areas with ceiling temperatures of 101°F-150°F are intermediate temperature (175°F-
225°F), 7.5.5.2.

" Reference numbers following checklist statements represent an NFPA code section unless otherwise specified.
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26. Intermediate temperature sprinklers are used in skylights exposed to direct sun, in unvented concealed spaces
under uninsulated roofs or in unvented attics, and near heat sources, Table 7.5.5.3, 7.5.5.3.
27. Ceiling pockets are sprinkled unless the pocket volume is 100 sq. ft. or less, its depth is 1 ft. or less, the floor

below is protected, it is separated from other pockets by at least 10 ft., and the finish material is non-
combustible or limited-combustible, 8.6.7

28. Each sprinkler coverage area is within its listing limitation, 8.1.3 & OFC 901.2.

29. Sloped ceiling spacing is in accordance with Figure 8.1.3.1.3.1 and section 8.1.3.1.3.

30. Closets, which may include mechanical equipment, that is limited to 400 cu. ft., a single sprinkler is provided
and is located at the highest ceiling height, 8.2.5.1.

31. Pendent sprinklers are at least 3 ft. from obstructions e.g. light fixtures, ceiling fans, etc. or in accordance with
Table 8.2.5.4.2 and section 8.2.5.2. Sprinkler locations for continuous obstructions are in compliance with
8.2.5.4.

32. Sidewall sprinklers are at least 5 ft. from obstructions e.g. light fixtures, ceiling fans, etc. or in accordance with
Table 8.2.5.5.2 and section 8.2.5.3. Sprinkler locations for continuous obstructions are in compliance with
8.2.5.5.

33. Soffits and cabinets are provided sprinkler coverage in accordance with 8.2.5.6.

34. Dry pipe and preaction systems can use only listed sprinklers which are installed in accordance with 8.3.4.1.1.

35.______ Dry pipe and preaction systems can use K-factors exceeding 4.0 and less than 5.6 with corrosion resistant or
galvanized coated pipe, 8.3.4.1.2.

36. Dry pipe and preaction systems can use K-factors 5.6 or greater with pipe in compliance with section 5.2.

37. Dry pipe and double interlock preaction systems have calculations showing water delivery at the most remote
sprinkler is within 15 seconds, Table 8.3.4.3.1.

38. Dry pipe and preaction systems riser is in a location that is protected from freezing conditions, 8.3.4.4.

39. Dry pipe and preaction systems detection is provided in all sprinkler protected compartments and the detection

system plans are provided, 8.3.4.5.

40. Dry pipe and preaction systems piping details have pipe pitched at least % in. for each 10 ft. for drainage,
8.3.4.7.

41. Dry pipe and preaction systems air maintenance system is detailed and equipment data sheets are provided,
8.3.4.9.

42. Sprinklers are in all areas except bathrooms 55 sq. ft. or less; clothes closets 24 sq. ft. or less with
noncombustible or limited-combustible surface materials, and the least dimension does not exceed 3 ft.;
garages, open attached porches, and carports; attics, crawl spaces, and concealed spaces not used; covered
unheated projections from buildings at entrances/exits as long as there is another means of egress from the
dwelling unit, 8.6.

Alarms
43. Local flow alarm location and inspector’s test connection are provided and detailed, except if the dwelling has

smoke detectors in compliance with the building code, 7.6.
Hydraulic Calculations or Design Discharge

44, Reference points match with plans.

45. Pipe size references match the plans and size is determined by hydraulic calculations based on one of the
following methods in section 8.4.4 or 8.4.5, or using the calculation methods in NFPA 13.

46. Hydraulic calculations are also required when a system is gridded, looped, or connected to a city main less
than 4 in., 8.4.7-8.4.9,

47. Legend for calculation abbreviations is provided.

48. Sprinkler specification matches what is on the plans and hydraulic calculations.

49, Water flow information such as static psi, residual psi, and available gpm at 20 psi residual is provided.

50. Hydraulic calculations can be provided using one of three methods described in section 8.4.4 when the system

is connected to a city main of at least 4 in. in size and typical calculations include static psi, pipe length,
discharge gpm, K for drops, elevation data, friction loss, friction loss data for gate valve and backflow
prevention device and equivalent pipe length, 8.4.4.

51. Sprinklers without a listed discharge criteria: a single sprinkler discharge is not less than 18 gpm and a multi-
sprinkler discharge design is not less than 13 gpm, 8.1.1.1.1, and .2.
52. Sprinklers with a listing discharge criteria: the system provides at least the flow required for multiple and single

sprinkler operation as specified by the listing, 8.1.1.2.1, and the flow must produce a minimum density of .05
gpm/ft to the design sprinklers, 8.1.1.2.2.
53. Sprinkler design for flat, smooth ceilings consists of up to 2 sprinklers within the same compartment with the
largest water demand, 8.1.2.
Pipe Support and Hangers
54. Piping support shall comply with submitted manufacturers instructions and/or listing criteria. The plumbing code will
be consulted for piping that does not have support criteria provided. Lateral movement is prevented for pipe laid on
joists or rafters and in general, pipe movement is to be supported to restrain movement, 7.4.
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Pipe and Valves

55. One control valve is provided for both the domestic water and sprinkler, unless a separate control valve is
provided for the sprinkler system, 7.1.1 and it is electronically supervised, IFC 903.4

56. A drain and test connection is provided in accordance with 7.2.1.

57. Each portion of trapped dry system piping that is subject to freezing is provided a drain, 7.2.3.

58. A waterflow test connection is provided if a waterflow alarm is provided, 7.2.4.

59. Type and the diameter of pipe are provided. Pipe shall comply with Tables 5.2.1.1 and 5.2.2.2, 5.2.1.

60. At least 1 in. steel pipe or at least 3 in. for other than steel pipe is used in the sprinkler system, 8.4.3.

61. Network systems are allowed % in. nonmetallic pipe or copper pipe with listed special fittings when in

compliance with 10 conditions specified in 8.4.3.3.
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RESIDENTIAL SPRINKLER PLAN REVIEW

Page 1 of 3 Plan Check Number
RESIDENTIAL FIRE SPRINKLER
PLAN REVIEW CHECKLIST

1. Legal Owner

2. Name

b. Address

¢.  Phone No.

2. Installing Contractor/Designer

a. Name

b. Address

¢.  Phone No.

CIRCLED ITEMS EITHER REQUIRE CLARIFICATION, MODIFICATION, CHANGE,
AND/OR A NOTE ON THE PLANS.

Inspector Test Valve location:
Sprinkler Riser location:
Spare Head Box Location:
Shut off valve location:

Thomas Register Map Number and Grid:

3) Job Site 6) Floor Plan (for each level) (include options)
a) Location (Including street address)

a) Scale

4) Site Plan b) North arrow

a)  Water main connection ¢) Room occupancies indicated

b) Water main connection elevation _____ d) Location of partitions

¢) Finished floor elevation ____ e) Size of all areas not requiring sprinklers

d) Meter size (min. 17) f) Ceiling construction and height

e) Size of Underground 1) Beams — maximum beam depth that can be
1) Meter to main (1” max. by Water Dept.) drilled for a fire sprinkler head is 8 inches

or as per manufacturer sprinkler head

2) Meter to residence ___ cut sheet

f)  Underground material 2) Fans

3) Fixtures

3) Meter to main (Copper type “K”) K
4)  Obstructions

4) Meter to residence ) Any room under stairway (include baths) shall
be protected.
) Scale of drawing h) Location of all high temperature appliances and
h) North arrow devices (i.e. fireplaces, stove, ranges, ovens,
i) Length of underground dryers, furnaces, space heaters, water heaters,
3) Meter to main etc.)
4) Meter to residence ___ i) Show heat zones per manufacturer’s
Specifications
5) Vicinity Map i) Spare head cabinet location noted
a) North arrow k) Garages within 10’ (airspace) or attached
b) Scale covered walkways shall be protected
c) Cross Street 1)  Square footage of area to be protected

d) Job site identified

skl skl

#*Required Plan Submittals®**

a) Minimum 4 copies of plans
b) Minimum 3 copies of calculations
¢) Cut sheets of sprinklers and any new material (1 set)
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Page 2 of 3

7) Fire Sprinkler Riser

a)

Location (shall be inside the garage unless
approved by the Fire Prevention Bureau)
Riser detail (see attached Riser Detail))
Check valve (resilient seated swing check)
Pressure relief valve set @ 150 psi

Main drain valve (% )

Exterior aboveground shut-off (ball valve)
Riser/Pipe material type
Flow switch

Gauge and range
Location of alarm bell(s) and size (min. 8”)

An additional 8” min. bell or interior horns
required on dwellings with 5,000 or more sq.ft.

8) Sprinkler Piping

a)
b)
c)

Material

All pipe sizes indicated (1" min. pipe diameter)
Inspector’s test valve type and location keyless,
remote {rom riser, exterior access with sign and
splash block located 4” to 6 above grade

9) Water Supply

a)
b)
c)
d)

¢)

)

Water department name

Water department phone number

Water department contact person

Available water pressure and elevation (By
Water Dept. w/copy of e-mail or letter)

Date of information obtained ____~~
Fire approved pressure regulator required when
static pressure is above 150 psi (see attached)

10) Sprinklers

a)

b)
<)
d)
¢)
D
2)

h)
i)
i),

Manufacturer and type of heads

Calculated spacing noted on plans
Total quantity to be installed ___
Special high temperature heads, garage
Dimensions to walls

Dimensions to adjacent sprinklers
Sprinklers per manufacturer’s listing_providing
total protection

FAU’s in attic shall be protected

Enclosed patios/porches shall be protected
Quick response commercial heads required in
garages with a maximum 150 sq. ft. spacing per
head.

uO
[}
=
(o]

11) Full Height Cross Section

a)
b)
)
d)
¢)

Location where section is taken
Scale

Piping and heads shown
Elevation of building finished floor
Elevation of piping and heads shown

a)
b)
¢) Cut sheets of sprinklers and any new material (1 set)

Minimum 4 copies of plans
Minimum 3 copies of calculations

Plan Check Number

12) Hydraulic Calculations

~

a)
b)

<)

d)
e)
)
2)
h)
i)

J)

k)

)

Two most hydraulically demanding heads
Three (3) most hydraulically demanding heads
for vaulted or sloped and lofts ceilings unless
head is listed for sloped ceilings

Four (4) most hydraulically demanding heads
when dwelling is 10,000 or more sq. {t.
Hydraulic reference points indicated

Source pressure indicated

Source elevation indicated

Elevation at remote heads

Proper Hazen-Williams coefficient used

Loss through all fittings calculated

Systems demand 10% below available supply
Proper sprinkler head data used (GPM, PSI, K-
factor)

Plans note the required demands (GPM and
required pressure at source)

General Notes and Information on Plans

a)
b)

)

d

m)

n)

*Required Plan Submittals®

Legend

All material and installation to conform to the
standards of NFPA-13D

Sprinkler heads omitted from bathroom due to
non-combustible fixtures and not exceeding 55
square feet

Waterflow alarm(s) shall be clearly audible in
all living spaces over background noise with all
doors closed

Exterior exposed steel piping painted

Storage in attic and crawl spaces is not allowed
unless protected with sprinklers

Access to areas under stairwells shall be
protected (closets, baths, etc.)

All penetrations through firewalls, such as walls
and ceilings between attached garage and
residence, will be sealed in an approved manner
to maintain the integrity of the firewall

Pipe hangers shall be in accordance with NFPA-
13D

Drilling or notching of structural members shall
be performed in strict accordance with the
current UBC

Three heads of each type used PLUS head
wrench shall be provided in spare head cabinet
Head guards to be provided on all garage heads
As-Built plans and/or calculations shall be
required when the following occur:

(1) Change the type of heads

(2) Change spacing of heads

(3) Change the location of the riser

(approved location)

(4) Change of major pipe runs
As-Built plans and calculations shall be
approved prior to inspection approval and will
require payment of a new plan check fee.
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Plan Check Number

ADDITIONAL CORRECTIONS/COMMENTS

RECHECK REQUIRED:

[ TYES [ INO
CORRECTIONS MADE AND APPROVED BY:

Fire Department Signature

Date

EEEEEEY

a)

Minimum 4 copies of plan

“*Required Plan Submittals®*

b) Minimum 3 copies of calculations
)

Cut sheets of sprinklers and any new material (1 set)
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RESIDENTIAL SPRINKLER PLAN REVIEW

Phoenix Fire Department

Plan Review of
13-D Systems

REFERENCED NFPA 13-D, 2002 ed. and IFC Section 903, 2003 ed.
FIRE CODES
OBJECTIVE OF This checklist is designed to guide the plan reviewer and contractor for the plan

THIS CHECKLIST review of 13-D systems. This checklist shall be used in conjunction with the
appropriate NFPA, Phoenix Fire Code, and IBC code books. This checklist is
merely a general guideline to assist in the plan submittal and reviewer.

SEQUENCED PLAN REVIEW

Reference to Phoenix Fire Code, Section 903 (Automatic Sprinkler Systems) and NFPA 13-D along
with the appropriate suppressant system manual.

REQUIRED PLAN REVIEW INFORMATION

REQUIREMENT Section Complete
The following points need to be addressed when conducting a plan
review for 13-D systems:

o Verify plan has address. 903.1.2 YES QO NOO
o Verify installing contractor’s information is provided on plan. 903.1.2 YES O NOO
a Verify the plan being reviewed is a 13-D system. 903.3.1.3 YES QO NOU
o Check and verify the scale. 105.2.8.1 YES QO NOU
a Check to ensure the appropriate sprinkler cut sheets are included. 903.1.2 YES O NOCQ
o Check to ensure hydraulic calculation sheets are provided. 901.2 YES O NOU
o Verify areas being calculated are in fact the most demanding areas. 903.1.2 YES QO NOU
o Check and verify K-factor, starting GPM, and PSI, for type of Plan Review | YES O NOUO

sprinkler heads being calculated, are correct per data sheet.

o Check calculations against the plans for the following: fittings, pipe Data Sheets | YES O NOQ
sizing/lengths.

o Verify 5 GPM has been deducted for domestic water supply. Plan Review | YES QO NOU
o Verify 10 PSI has been deducted from static pressure (NOT 10%). 13D 6.3 YES Q NOU
o Check spacing between sprinkler heads and spacing off walls. 903.3.1.8.3 YES O NOQ

a Check coverage in areas with soffits to ensure adequate protection. | Plan Review | YES O NOO
(Use figure 8.10.6.1.2b in NFPA 13)
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Phoenix Fire Department

Plan Review of
13-D Systems

REQUIREMENT Section Complete

IFC
Ensure garages, carports, and balconies below living spaces are 903.3.1.3.1 YES O NOQ
covered with sprinklers.

IFC
Ensure that any sprinklers that are exposed to the outside elements 903.3.1.9 YES O NOO
and subjected to freezing are insulated.
If a ceiling has beams and slopes, check attached flow chart and Flow Chart YES O NOU
manufacturers cut sheets. Cut Sheets
Check for any obstruction and reference accordingly. NFPA 13

Section 8.10 | YES O NOU

Check to ensure a water meter is installed and of the correct size to IFC
accommodate the sprinkling system (should be indicated on plans). 903.3.1.3.4 YES O NOQ
Ensure a water meter has been included and hydraulically accounted IFC
for. 903.3.1.3.4 YES O NOQ

A-12




RESIDENTIAL SPRINKLER PLAN REVIEW

APPENDIX B

FIRE SPRINKLER WORKING PLANS
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RESIDENTIAL SPRINKLER PLAN REVIEW

Fire Sprinkler Working Plans

National Fire Protection Association (NFPA) Standard 13, Standard for the Installation of
Sprinkler Systems, requires that specific information be included on sprinkler system working
plans so the authority having jurisdiction (AHJ) can review them.

The following list is intended for large-scale commercial projects, and generally provides more
information than is needed for a typical residential plan. The items marked with an asterisk (*) are
appropriate for a residential plans review submittal.

Working plans must be drawn to an indicated scale, on sheets of uniform size with a plan of each
floor, and must include the following items:

B NV

— O 0 3 O\

12
13
14
15
16

17
18
19

20
21

22

23
24
25
26

*Name of owner and occupant.

*Location, including street address.

*Point of compass.

*Full-height cross-section, or schematic diagram, including structural member information
if required for clarity and including ceiling construction/slope and method of protection for
nonmetallic piping.

*Location of partitions.

Location of fire walls.

Occupancy class of each area or room.

*Location and size of concealed spaces, closets, attics and bathrooms.

* Any small enclosures in which no sprinklers are to be installed.

*Size of city main in street and whether dead end or circulating; if dead end, direction and
distance to nearest circulating main; and city test results and system elevation relative to
test hydrant or test location.

*Other sources of water supply, with pressure or elevation.

*Make, model, Sprinkler Identification Number (SIN) and nominal K-factor of sprinklers.
*Temperature rating and location of high-temperature sprinklers.

Total area protected by each system on each floor.

Number of sprinklers on each riser on each floor.

Total number of sprinklers on each dry pipe system, preaction system, combined dry pipe
preaction system or deluge system.

Approximate capacity in gallons of each dry pipe system.

*Pipe type and schedule of wall thickness.

*Nominal pipe size and cutting lengths of pipe (or center-to-center dimensions). Where
typical branch lines prevail, it shall be necessary to size only one typical line.

Location and size of riser nipples.

Type of fittings and joints and locations of all welds and bends. The contractor shall specify
on drawing any sections to be shop-welded and the type of fittings or formations to be used.
*Type and locations of hangers, sleeves, braces and methods of securing sprinklers when
applicable.

*All control valves, check valves, drain pipes and test connections.

*Make, model, type and size of alarm or dry pipe valve.

*Make, model, type and size of deluge or preaction valve.

*Kind and location of alarm bells.

B-3



RESIDENTIAL SPRINKLER PLAN REVIEW

27
28
29
30
31
32
33
34
35
36

37
38

39
40
41

42
43

44
45

Size and location of standpipe risers, hose outlets, hand hose, monitor nozzles and related
equipment.

Private fire service main sizes, lengths, locations, weights, materials, point of connection
to city main; the sizes, types and locations of valves, valve indicators, regulators, meters
and valve pits; and the depth that the top of the pipe is laid below grade.

Piping provisions for flushing.

Where the equipment is to be installed as an addition to an existing system, enough of the
existing system indicated on the plans to make all conditions clear.

For hydraulically designed systems, the information on the hydraulic data nameplate.

*A graphic representation of the scale used on all plans.

*Name and address of contractor.

*Hydraulic reference points shown on the plan that correspond with comparable reference
points on the hydraulic calculation sheets.

The minimum rate of water application (density), the design area of water application, in-
rack sprinkler demand, and the water required for hose streams both inside and outside.
The total quantity of water and the pressure required noted at a common reference point
for each system.

*Relative elevations of sprinklers, junction points, and supply or reference points.

If room design method is used, all unprotected wall openings throughout the floor
protected.

Calculation of loads for sizing and details of sway bracing.

The setting for pressure-reducing valves.

*Information about backflow preventers or water metering devices (manufacturer, size,
type).

*Information about antifreeze solution used (type and amount).

Size and location of hydrants, showing size and number of outlets and if outlets are to be
equipped with independent gate valves. Whether hose houses and equipment are to be
provided, and by whom, shall be indicated. Static and residual hydrants that were used in
flow tests shall be shown.

*Size, location and piping arrangement of fire department connections (if any).
*Information about water system attachments: water softeners, purifiers, filters or other
devices that may restrict flow (manufacturer, make, model, size).
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Hydraulic Calculations

When the submittal is for a hydraulically designed sprinkler system, hydraulic calculation forms
with the following information must be included.

O ION DN B W
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Summary Sheet

*Date.

*Location.

*Name of owner and occupant.

*Building number or other identification.
Description of hazard.

*Name and address of contractor or designer.
*Name of approving agency.

*System design requirements, as follows:

a. Design of water application in square feet.
b. Minimum rate of water application (density), gallons per minute (gpm)/square foot.
c. Area per sprinkler in square feet.

d. Number of design sprinklers.

*Total water requirements as calculated, including allowance for inside hose, outside
hydrants, and water curtain and exposure sprinklers.

Allowance for in-rack sprinklers in gpm.

Limitations (dimension, flow and pressure) on extended coverage or other special listed
sprinklers.

*PDetailed Worksheets

Sheet number.

Sprinkler description and discharge constant (K).

Hydraulic reference points.

Flow in gpm.

Pipe size.

Pipe lengths, center-to-center of fittings.

Equivalent pipe lengths for fittings and devices.

Friction loss in pounds per square inch (psi)/foot of pipe.

Total friction loss between reference points.

In-rack sprinkler demand balanced to ceiling demand.

Elevation head in psi between reference points.

Required pressure in psi at each reference point.

Velocity pressure and normal pressure if included in calculations.

Notes to indicate starting points or reference to other sheets or to clarify data shown.
Diagram to accompany gridded system calculations to indicate flow quantities and
directions for lines with sprinklers operating in the remote area.

Combined K-factor calculations for sprinklers on drops, armovers or sprigs where
calculations do not begin at the sprinkler.
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BN =

*Graph Sheet

Water supply curve.

Sprinkler system demand.

Hose demand (where applicable).

In-rack sprinkler demand (where applicable).
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Hydraulic Symbols

When the submittal is for a hydraulically designed sprinkler system, hydraulic calculation forms
with the following abbreviations or symbols should be used. Some engineers and designers will

use different abbreviations.

Symbol or Item
Abbreviation
p Pressure in pounds psi
gpm U.S. gallons per minute
q Flow increment in gpm to be added at a specific location
0 Summation of flow in gpm at specific location
P, Total pressure in psi at a point in a pipe or tube
Pr Pressure loss due to friction between points indication in a

location column

P. Pressure due to elevation difference between two points.
This can be a plus or minus value. If minus, the minus sign
(-) must be used. If plus, no sign is needed.

P, Velocity pressure in psi at a point in a pipe
Py, Normal pressure in psi at a point in a pipe
E 90 degree ell
EE 45 degree ell
LtE Long-turn elbow
Cr Cross
T Tee-flow turned 90 degrees
GV Gate valve
BV Butterfly (wafer) check valve
Del V Deluge valve
ALV Alarm valve
DPV Dry pipe valve
Cv Swing check valve
WCV Butterfly (wafer) check valve
St Strainer
psi Pounds per square inch
v Velocity of water in pipe in feet per second
K K-factor
C-factor Friction loss coefficient
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APPENDIX C

KEY FORMULAS
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Key Formulas

This list includes essential fire protection mathematical formulas for sprinkler plans review.

I. Area.
To compute the area of a square or rectangle:
Lx W =area
Where:

L = length of one side of the square/rectangle
W = width of one side of the square/rectangle

Example: What is the area of a room that measures 26 feet by 14 feet?

26 x 14 =364 ft?

2. Water flow from a single sprinkler.
To compute the water flow in gallons per minute (gpm) from a single sprinkler:
Q=K°\P
Where:
Q = quantity of water in gpm

K = the sprinkler K-factor, a coefficient of its outlet area
P = pressure in pounds per square inch (psi)

Example: What is the flow in gpm of a sprinkler with a K-factor of 5.6 and a flowing

pressure of 29 psi?

Q=5.6\29
Q=15.6x5.3851
Q=130.1569 gpm
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Determine the K-factor of a single sprinkler.
To determine the K-factor of a sprinkler:
K = QAP
Where:

Q = quantity of water in gpm
K = the sprinkler K-factor, a coefficient of its outlet area
P = pressure in psi

Example: What is the K-factor of a sprinkler when the flow is 68 gpm and the operating
pressure is 43 psi?

K = 68/\43
K = 68/6.557
K =10.3705

Area of application adjustment for quick response sprinklers (QRSs) in wet pipe light
or ordinary hazard occupancies with ceilings 20 feet or less.

To determine the adjustment in the area of application when ceiling height is greater than
or equal to 10 feet and less than or equal to 20 feet:

y = -3x/2+55
Where:

y = percentage reduction to design area (area of application)
X = maximum ceiling height

Note:

For ceiling height < 10 feet, y = 40
For ceiling height > 20 feet, y =0

Example: What is the allowable reduction of area of application for a ceiling height of 15
feet when QRSs are employed on a wet pipe system in a light or ordinary hazard
occupancy?

y =-3x/2+55
y =-3(15)/2+55
y = -45/2+55
y =-22.5+55
y=32.5%
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Coverage area per sprinkler.
To determine the area per coverage of a single sprinkler:
SxL=As
Where:

S = the larger of twice the distance to the wall or obstruction or the distance to the
next sprinkler on a branch line.

L = the larger of twice the distance to the wall or obstruction or the distance to the
adjacent branch line.

As= area per coverage of a single sprinkler.

Example: What is the area per coverage of a sprinkler that is 6 feet, 6 inches from the
nearest wall; 9 feet, 10 inches from the nearest sprinkler on the same branch line; and 10

feet between branch lines?

S =13 (6 feet, 6 inches x 2 is greater than 9 feet, 10 inches)

L=10
As=13x10
As=130 ft?

Rectangular shape of the remote area.
To establish the long side of the rectangular dimension of the remote area:
1.2x VA
Where:
A = the area of application (remote area).

Example: What is the long side of the rectangular dimension of the remote area for an area
of application of 3,250 square feet?

1.2 x V3,250
1.2 x 57.008
68.4096 ft
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Number of design sprinklers in the remote area.
To establish the number of sprinklers required in the remote area:

Area of operation (remote area)
Area per sprinkler*

* As established by actual measurement, not NFPA 13 tables.

Example: How many sprinklers must be included in a light hazard occupancy remote area
of 2,725 square feet with sprinkler spacing of 215 square feet?

2,725/215 =12.67 rounded to 13

Number of sprinklers per branch line within the remote area.
To establish the number of design sprinklers on each branch line within the remote area:
(1.2 x VA)/S
Where:

A = the area of application (remote area)
S = the spacing between sprinklers on a branch line

Example: What is the number of design sprinklers per branch line in a remote area of 3,250
square feet with sprinklers spaced 10 feet, 6 inches on center?

(1.2 x V3,250)/10.5
(1.2 x 57.008)/10.5
68.4096/10.5
6.515 rounded to 7

Pressure loss due to elevation.
To establish the amount of pressure loss due to elevation:
0.433xh
Where:
h = height in feet

Example: How much pressure is lost due to differences in elevation between 87 feet and
46 feet above sea level (ASL)?

87 — 46 = 41-foot difference
41 x 0.433 = 17.75 psi loss due to elevation
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10. Velocity pressure.
To establish the amount of velocity necessary to keep water moving in the pipe or tube:

P, =0.001123Q3
D4

Where:

Py = velocity pressure in psi
Q = flow in gpm
D = inside diameter (in inches) of the pipe or tube

Example: What is the velocity pressure in a 1-inch Schedule 40 branch line flowing 23
gpm?

P, = 0.001123(23)>
1.049%

Py =0.001123(529)
1.21008

Py = 0.594067
1.21008psi

P, = 0.4909 psi

1. Normal pressure.

To determine normal pressure (which is the pressure acting perpendicularly against pipe
walls):

Pn = Pt - PV
Where:

n = normal pressure
P = total pressure (elevation and loss due to friction) in psi
Py = velocity pressure in psi

Example: What is the normal pressure in a pipe or tube when the total pressure is 58 psi
and the velocity pressure is 36 psi?

P, =58-36
P, =12 psi
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12.

Pressure loss due to friction.
To establish the amount of pressure loss due to friction within the pipe or tube:

p=  4.52Q'%
C1.85d4.87

Where:

p = pressure loss in psi per foot of pipe

Q =rate of flow in gpm

C = coefficient of friction

d = inside diameter of the pipe or tube in inches
Example: What is the friction loss per foot of pipe for a 1 1/4-inch Schedule 40 chlorinated
polyvinyl chloride (CPVC) plastic tube flowing 29 gpm?

p=  4.52(29'%9)
(150185)(1 .254.87)

p= 4.52(507.50)
(10,611.305)(2.9645)

p= 22939
31,357.215

p=0.73158 psi/ft
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13. C-factor multipliers.

To convert the value of C from 120 for determining equivalent pipe lengths:

Value of C 100 120 130 140 150
Unlined cast or Black steel Cement lined Plastic,
ductile iron, (wet) or cast or ductile  copper tube,
black steel (dry) galvanized iron, asbestos stainless
cement, steel
concrete
Multiplying
factor 0.713 0.00 1.16 1.33 1.51

Example: What is the equivalent length of pipe for a 4-inch 90-degree long-turn elbow
made of cast iron, compared to a black steel pipe on a wet-pipe sprinkler system?

From NFPA 13, Table 27.2.3.1.1, a four-inch 90-degree long-turn elbow is equivalent to 6
feet of pipe. To convert that to C = 100, multiply 6 x 0.713 = 4.278 equivalent feet.

14.  Velocity of water in feet per second.

To establish the velocity flow in feet per second:
V= Og;084Q
Where:
V = flow velocity in feet per second

Q = flow rate in gpm
d = internal pipe diameter in inches

Example: What is the flow velocity in feet per second for a 1-inch Schedule 40 branch line
flowing 22 gpm?

V =0.4084(22)
1.100412

V = 8.98 feet per second
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ACRONYMS
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AC

AHJ

ASL

ASME

AWS

BPVC

CPVC

CRR

FDC

FM

gpm

HUD

IBC

ICC

IFC

I1G

IRC

MIC

NFA

NFPA

NSF

OS&Y

ACRONYMS
alternating current
authority having jurisdiction
above sea level
American Society of Mechanical Engineers
American Welding Society
Boiler and Pressure Vessel Code
chlorinated polyvinyl chloride
Community Risk Reduction
Fire Department Connection
Factory Mutual
gallons per minute
U.S. Department of Housing and Urban Development
International Building Code
International Code Council
International Fire Code
Instructor Guide
International Residential Code
microbiologically influenced corrosion
National Fire Academy
National Fire Protection Association
National Sanitation Foundation

outside stem and yoke
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PB
PE
PEX
PIV
PRV
psi
PSID
QRS
RSPR
RTI
SAW
SDR
SIN
SM
UL

USFA

WIV

polybutylene

polyethylene

cross-linked polyethylene

post indicator valve

pressure reducing valve

pounds per square inch

pounds per square inch differential
quick response sprinkler
“Residential Sprinkler Plan Review”
Response Time Index

Student Activity Worksheet
Standard Dimension Ratio
Sprinkler Identification Number
Student Manual

Underwriters Laboratories

U.S. Fire Administration

volt

wall indicator valve
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